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Projects 





Moisture Meter 

Gavin Cheeseman describes a compact, 
simple moisture/dampness meter and 
suggests possible applications. 


PhotoFlash 
Charles Webb describes a versatile 
photogranhic aid to creative photography. 


AVR Designers Notebook 
Kevin irk of Kanda Systems 
describes how to use an Atmel AVR 
microcontroller to build a BCD to 
Quad (multiplexed) 7-segment display. 


Features 





DAB - Digital Radio 
Broadcasting 

The. BSC: are now awakening the 
pubiic to the imminent arrival of DAB, 
lan Poole explains the technology. 


Socket Safety — 

Andy Douglas of Smiths Timeguard 
discusses the safety aspect of RCDs 
and their applications. 

Evolution of X-Ray Technology 
Douplas Clarkson tells the story 

of X-rays and their application in 
medica? diagnostics. 


Electric & Hybrid Efectric 
Cars — Part 

John Mosely looks at the possible cars 
for the 2isi Century 


Research News 

Stephen Waddington looks at how 
computer scientists at Sandia 
National Laboratories are using the 
world's fastest computer to simulate 
an asteroid impact with earth. 


Maplin New Products 

We take a [ook at some of the new 
products to be found in the 
forthcaming Maplin Catalogue. 
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Newnes ‘Fact Finder’ 

The Newnes Pocket Book senss are 
now starting to appear on floppy disk, 
we load up and take a look. We aiso 
have 40 copies to give away. 


‘Basic Stamp’ Review - Part 2 
In this second part Stephen Waddington 
takes a closer laok at the 1/0 
capabilities of the STAMP architecture. 


Making Music with Digital Audio 
We reproduce a chapter fram 
lan Waugh’'s informative book, 
and give away six copies! 


Magnetic Media 
Reg Miles tooks at how magnetic based 
recording lives. on. 


Get More from Visual Basic ~ 
Part 6 

In this last part, Mike Holmes shows 
how 10 write Windows Help Files, Pap- 
Ups and HPJs. 


Words In Science 

In the first part of this series, 

Gregg Grant looks at Words in Science: 
The “lifeblood of Language. 


Radioactivity: 

A Century Of Controversy 
ln part jour, Greg Grant Jooks at 
radiation in retation to our health. 
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Great Britain to the imminent arrival of digital radio, 
with car radios being the first and most logical 
bénefictaries of the new system - albeit at a price. 
Neverthaless, the arrival of a new and radical means of 
transmitting news, music and information fs another furmp In 
‘the devejopment process, and fan Poole tn his-article Digital 
Broadcasting, and Martin Pipe's Technology Watch both look 
at this exciting technology. However, it may not be a new 
plece of Hi-Fi hardware that provides us with the ability te 
hear CD quality radio, but the PC - read onl 
It is not Just the BBC who have been quietly advancing 
‘technology, hut the car manufacturers too have been stowly, 
but surely, developing perhaps the next generation of cars. 
In the first of a two part series we look at electric and hybrid 
electric vehicles, and see how the manufacturers are making 
some astonishing developments In methods of propulsion. 
This month we have books, educational software and free 
tickets to the Hi-Fi Show to give away sp do drop us a line 
and try your luck, and remember to have a took at the 
‘accompanying sp ecial offers booklet which fives hig 
discounts on a selection of new items to be found in the next 
Maptin Catlaogue - but hurry, these offers are only avallable 
‘for a limited period. 


Congratulations 


Congratulations go to subscribers W. Barlow of Rossendale, 
and K, 8. Taylor of Winchester who have each won an 
jomega Zip drive, N. Tree who receives a £10 New World 
Payphone card, K, A. Morris and Brian Murrissey who each 
receive a £5 card and Peter Bestel, Philp Stevenson, Dusty 
Miller, George Lovell, S. Walton, Harold Stevenson and 
Peter Blake who each receive £3 cards. 


Niaplin Catalogue on CD-ROM 


The next Maplin catalogue on CD-ROM will feature two CDs, ane 
Will Include the compjete Maplin range of products and the other 
Ic specification and pin-auts plus Demon intemet connection 
details, Next month we will include a free copy of the products 
CD-ROM, So remember to Bet your copy of Electronics and 
Beyond earty, as we sold out of the fast Issue’ with the CD-ROM 
on within a few weeks. The following month, issue 131, will 
Include the second CD-ROM swtih the IC specifications. 


A: last the GEC are awakening the radio listeners of 


Paul Freeman-Sear, Publishing Manager 
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aegd Announces Preamcast 


The game console of the future was announced in the US this month. 
It's going to take 18 months before it hits the streets, though Sega 
bass Bemarl Stolar announced a new video pame console called 
Dreamcast that he said would! hit the market for Chrisumas 1999, 

Dreamcast features 128-hit performance, an independent 3D 
graphics engine, a dedicated 3D sound chip, a memory and pormble 
game cacd with built-in LC screen, and standard networking features 
for multi-player gaming. Seea has partnered! with Microsoft, Hitachi, 
Yamaha, NEC, and VideoLogic to produce Dreamcast. 

For further information, check: wew. Sega-europe . COM. 

Contact: Sega, Tel: (0181) 995 3399. 






It's all over. Some predicted that 
a divorce would be inevitable. 
Motorola is assuming sole. 
conual of the PowerPC chip 
design centre in Austin, Texas, 
which previously had been 
operaied a5 a joint venture 
benveen Matorola and IBM. 


—_ 


The first cut down version of the 
Intel Pentium processor has 
rolied off the production line. 
Named the Celeron, the new 
Intel device is targeted at low- 


Panasonic 
Launches 
Tain. Monitor 


With 17in. monitors fast 
hbecomire the standard for PCs, 
it's unusual to find a company 
launching 2 15in. product. The 
PanaSyne $50 is a 15in. cathode 
ray cube (CRT) device. Nothing 
unusual there. What is unuswal is 
its price and quality. The manitor 


Motorola and IBN End PowerPC Alliance 


: Motorola will now wholly own 

: the Eicilicy, which is the principal 

: designer and promoter of the 
: PowerPC chip. 3 
check: wew. mot. com. 


: Tel: (01293) 404343. 





a 


costs approximately £180 and has . 


3 1,280 by 1,024 resolution with a 


bpeee thee 


For further information, 


Tie ‘Queen’ s ‘Awards 
to Industry 


Contact: Motorola, 





Samsuns Bectrnucs fflanufectuing 
{U9 based on Tesssade has won The 
Queen's Award for Export Achievement. 
Ouring the 12 months to Septernher 
last year Samsung erported to 26 
Counties, pattieularty tarpetine the 
emetend econonrnes of Eastem Fusope. 
New markets during thai pesod heave 
iiciuded India, the Czech Reputkc, 
Sic.ena and the Ucaine, The company 
has also exported to Noth amenca. 
Sameung manufactures colour TVs, 
computer moritons and mbcrouatet 
ENS o Teesside, The Vi ytyard Park 
ste was ofpcialy opened in October 
- 1995 by Her Majesty The Quesn and 
: Crain Lee of Samsung. 
For further detats, checic 
wd. 5ATSUTIG. £00 
Contest Sarrezing, 
be eta — — 


Soe 
ae President ‘Library 
fee Raises: £11,000 | 


The Slbrary of the late Len Newnham 
— RS&B past president and a key 
figure in ihe Soclety’s early years — 
sold for more than £11,006 at 
auction in Lendan in May. 
Some 2000 books, mostly on 

radio telegraphy, pilus pedadicals 

: and trade catalogues from the 20s 
cost PCs. But with a 300MHz ~=s:: programs to educational tittes : and 30s, were sold, Several lots 


| : : ss attracted far higher bids than 
clock, ine processor provides : for consumers. expected, For instance, lots which 


balanced performance for many : For further infornation, Included a third edition copy of 

of today’s applications, ranging +: check: waw.intel.com. Contact : wreatoee o tastes Gah 
from standard business > Intel, Tel: (01793) 403000. -editich copy of Wireless Yelephany’ 
*®eeeveevoeoeevoe ec eaeaeeeocoseeoseseenaonoeceaeoes : by Emst Ruhmer, which were 

- ) . expected to ga far around £100, 
fetched £880. 

Len Newnham, who died in 2994, 
jolned the RSGB in 1925, served on 
the Council for 23 years and 
became President in 1958. His 
calisign — G6GNZ — is now hell by his 
widow Margaret. 

Far further details, check: 
et. tacal .cos. 

Contact: RGS#H, 

Tel: (01707) 660888. 
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London: Rail: ie 


Gets:Major 
Security ‘Boost 


‘ ; A CCTY (Closed Circuit Tete sion) 

: system serving the Noch London Lire is 
no? operabonal intkesing is completion 
for Rettirack by Racal Telecom. The 
prmect costing in excsss of £600,000, 





dy MT a ee ——= or 
* rn 





has sireduced mew starxiandts of 
refresh rate of 75Hz. security for customers, staff and 
For further information, propery at vie stations on the ine. 
check: www,panasonic.co.uk. pecaatecdinnacty 
Coatact: Panasonic, : contral room im VZlesden where their 
Fel: (0500) 404041, 1 2) ingens being continuoxsly monitored 
COO COCO RDO E He ERS OV EES EDO DESEDeODASEDSEEEETORTEEES | and penorded..Of these, 24 camercs 


are Tovebls pan, tit and zcom ures 


Telcos to Fight Back Against IP Threat | asugl wou ecuore te, 


New IP services from voice, fax 

and daca traffic will affect furure 
telcom operators’ revenues, but 
nat 2s significanuy as predicted, 
according to a new report from 
analyst house Ovum. the 


expected that the nev system will mers 


report, tited TP: the impacten : attempt to undercut telco ' : a Significant contribution to customer 
Teleco Services and Revenues’ i: revenue streams. ; Safety end help develp contilerce in 

, , i : : Sor further details : ihe fad network asasaieand 
claims FP telephony and fax 2 Por further ' $ dependable means of transportation, 
providers are now facusing > check: weww0vum,.coem. For further dete’s, chacic 
their attentian on the lucrative: Contact: Ovuin, > Wi. Tatal cory. ne ; 
international traffic market inan : Tel: (0171) 312 7265, a eT a ee 
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Triacs Simplify 
Domestic 
‘Appliance Control | 


Prilips has extended its iineoup of 
novwer semiconductors forusein ~ 
domestic aoptiances by introducing a 
nev range of high-sensitivity 1A wiacs 
ln a space-seving iiusuyssiandard 
TOY? package. 

Featuting maumum gale inecer 
ques of 3mA4 and SrA respecinely, 
AT131-Sees ant BL132-D Sertes 
uiacs can be dimen directly from the 
OOS Gf love poveer m¥crocontotiers 
oO ex ICs — smpiifjing dme circuit 
dese ad reducing component and 
msembky costs. They ae sutiahle for 
conlmiing contnucus toad currents up 
ta 0.54 without additional heatenking 
or botis up to LA witha sexnple 
cio-on heatsink, 

Appocatians for these versatife nace 
nchad= small moto, heater anc 
solenoid cosmtot in applicnees such as 
wasting machmes, cishyashers, 
fefigerators, freezers ard extractor 
fans, They Can 2iso be uted as @ pate- 
diner for larger, fess sensitive triacs. 

For further details, check: 
ew, 5eSiconductors philips, cos. 

Contact Philips Semiconductors, 
Tet: £31 40 ge i 


Tinternet TEU D 





Partnership 


Teledesic and Motorola have 
become partners in the 
devaopment and deptoyment of 
Teledesic’s plobal, broadband 
‘Intemmet-in-the-Sky’ satelite 
communications system. Boeing 


and Matra Marconi Space, Europe's | 


leading satelite manufacturer, will 
round out the team of founding 
industrial partners, 

Metards will be lhe prime 
contractor for the global technology 
team that will spearhead the 
enginesring and construction of the 


provide high-speed data connections 
10 businesses, institutions and 
IndMduals everywhere on Earth - 
regardless of location. The team wil 
combine the technical efforts now 
under way on tie ‘Tntentet-dn-the- 
Sky" system pioneered by Tefedesic 
and the Celesi broadband sateffita 
system conceived by Moatorata. 

For further information, . 
check: wew. cot. con. 

Contact: Motorola, 
Tal: {01293} 404343. 


Nortel Acquires 
In what could be the lawcest 
acquisition Of a networking company 
evey, Norte! fonrneriy Nosthem 
Jetsecm, has made a long-e pected 
nxn to buy Bay Networks for a 
coal $9.1 billion, The deal, vhich 
has been nimouréd for months, 
Tums letecommunicatons 
powerhouse Nortel into a major 
networking force alongside the likes 
of 2Com and Cisco, 

For further infosmation, checa: 
Hwa MOrted. Cos. 

Cantact Nortel, 
tel: (01628) 813000. 














Russians 
Bank on 
AMP Cabiing 


AMP has two contracts ta cable 
the Moscow branch of tne 
Central Bank of Russia and the 
city's tax inspection office, The 
contacts, jointly worth in excess 
of £250,000 are for the design 
and installation of cabling 
systems to cope with voice, 
video and data. 
: For further details, 
; check: www.amp.com, 
Contact: AMP 
Tel: (0800) 267666. 
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Biue Chip ae has launched a pow rer single board computer for audio, ates and video 
applications. ‘The 200MHz Pentium prexiuct has 64MB° DRAM, 512KB 12 cache, an on-boar! SoundBlaster 
audio card and plug-in flash options for diskless operations. 

For further details, check: waw. bluechiptechnelogy.co.uk. Contact: Blue Chip Technology, Tel: (01829) 772000. 


Portable Add-ons 
Power PCs on Planes | 


Ask computer users what they 
like most about Portable PCs 
and they are jikely to say that 
they enjoy the freedom to have 
access to applications such as 


email, Word, Excel and 


PowerPoint while on the move. 
Ask thern what they like least 
and they'll say flat batteries. 
But this no longer need be 
the case with the Portable Add- 
ons Ainine-Car Power Adapter. 


: The device incorporates a dua! 

> plug that can power and 

: fecharge a notebook from either 
: a Car cigarette lighter or one of 
: the new in-seat power systems 

: NOW installed in business class 

: by major airlines such as Delta, 
: United, American and Virgin. 


ww, portable.co.uk. 


: Tel: (01256) 361333. 


For further details, check: 


Contact: Portable Add-ons, 
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Ferranti Receives Millennium Endorsement 


An electronic tracking system 
developed by Vision Contro! 
Systems (VCS) part of Ferranti 


Technologies has been selected 
as @ Millennium product. The 
VCS eye-tracking system is 








believed to be the word's first 
commercially avatiable 
technology of its Kind. By 
imnavative integration of a 
minature CMOS camera with 
holographic optics operating in 
the infra-red spectrum, VCS is 


able to provide precise: 
information about what an 
indwidual's field of vision. 

For further details, check: 
WW. VISTONCS.COm. 

Contact: Ferant Technologies, 
fel: (0164) 624 0281. 
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Life on the Ocean Waves for Vodafone 


The GPS system automatically 
aciivates an alarm if an-intrider 
is sensed on a protected boat, 
whilst at the same time 


MarineGuard and Vodafone 
have teamed togetner io 
develop a globa! positioning 
systern (GPS) to enable pin 
paint tracking and monitaring- 


of boats across ihe world. of MarineGuard’s monitoring 


transmitting an alarm call to one : 
: the appropriate authority as 


: $tations via the Yodafone GSM 

: netvork. Using GPS technology, 
= the operator knows within 

: seconds the exact position and 


Status of the boat and wams 


: well as remotety cutting off the 
: craft's engine. 


For further details, check: 


> \Wew.vodafone,co.uk. 


Contact: Vodafone, 


Tel: {07000} 500100. 
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Repair 5 brat ch a 


They said CDs were indestructible : 
—it was never really true, MOSt 


CDs 


launch of the CD there is now a 
> Solution in the form of CDfender- 


people have at teasta couple of}: from Virgin Eucomagnetics. 
CDs in their collection that jump : CDfencer's polycarbonate fim will : 
tracks: because of scratches on : repair all scratched CD formats, 


the disk’s surtace. 
Ten years or more afrer the 


: including music and multimedia. 


CDfencler is made from a special 








f polycarbonate film, which has the 
: Same physical characteristics as the 
: CD it prowects. This means thar the 


: Haser can read the CD through 


: CDfender without interruption, 


Contact: Virpin Euromaenetics, 
Tel 61293 776232. 


UK Holding 
its Own in 
Information 
Race 


Business use of the Intemet 
rose by 40 per cent in the UK in 
1997, according toa new repon 
~ Moving into che Information 
Age — Intemational 
Benchmarking Study 1998" — 
which was Jsunched this month 
by the government sponsored 
ISI Proeramme for Business. 

The report concisicdes that 
firms in the UK are increasingly 
aware of the apporiunities that 
new technologies offer, with 86 
per cent belicving information 
aad comniunicatiors 
technologies are important for 
business competitiveness. 

Bur with their European 
competitors taking the lead in 
the use of high rechnology 
equipment such as ISDN lines, 
mobile phones, Local Arca 
Networks and PCs, UK 
companies with under 100 staif 
need to respond to the 
challenge of exploiting these 
business opportunities. 

Canracr: IST Programme for 
Business. Tel: (0345) 152000. 

For further information, 
contact: wwenisi.govuk 


September i998 ELECTRONICS AND BEYOND 





Electronics Principles 


Py COMPLETE PC BASED ELECTRONICS COUR Se . 








1¢ iEbecttonic Pat inte: 5.0 


Example 1. (te 
L's PIC® RYTESORIENTATED INSTRUCTIONS. ADDWF dd ADD Wandt 





5 
Add the contertt of the W regt= Io regette: TL 
{td's U the resuk is stove in the W regeetsr, 
CEP as 1 the resut &t ctoved back in regiter T. 


Frarol+ 


ADGwWr FSR, G 

Before trebuctos 

WwW =thl? 

FSR = BL2 

Atte tretuction 
Ww = hhs 

TSR = G2 











Electronics ‘Principles software is currently used in (00 Peete 


‘hundreds: OfILK and: ‘overseas schoots ‘and calieges . toutamgtntrens/cuthe en sn asiertee dito Windows 
Was i Ree ee east eg teres seb Swe y n ; “eer: 
to support Cily & Guilds GCSE.A-Level, BTEC and | | eeeaaieseie epaierepriaenibcemiinee ee ties 3 4,3:-11|Ni {SE & '98 


Roos ore rely Sed Owe herds Aree Te eps cu 


university foundation courses cag calito a ‘to sce? Kasra skocet tt 
















Telephone for alist of the 560 topics inclided. 





Available separately as ‘individual modules Peed =07 x cnx | 

1.DC'Principles -£19:95* 3 = 

2 AC Principles £419.95* } Figen ag 

3. Transistor’&'Op-Amp Principles £419.95" a = 

4\Engineering:!Mathematics Principles \£49'95* 

; Digital ‘Principles £1995* | 
6. Microprocessor Principles § £49,95* 


7 ‘Pic Principles £19:95° | 
Complete Electronics Principles 5:0 £99:95* | 


Ceecigcs = HF fircirce « SUR 
byb stare = rH 


eed 
EPT Educational Software. Pump ‘House ockram Lane, Witham. Essex. “UK CMB 2B3 
Tel/Fax. 01376544008 ‘salés@eptsofi:demon‘co:uk ihttp://wwwieptsoft:demonco/uk 
‘UK and EC Countries add £2 per order for post & packing VAT ‘should be added tothe itotal. 
Outside ‘Europe £3.50 for airimail jpostage ‘by ‘return 
Switch, Delta, Visa and ‘Mastercard ordersiaccepted please give ‘card numberand (expiry Gate. 
Cheques & Postal Orders should be made payable to ‘EPT ‘Educational software 
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4 “TOP 30 B EST 
SELLING BOOKS 



















‘ AD31) Beginners Guide To PIC 16i £18.94 
2 AALIM — PC Support Handbook 132 © £22.50 
3 W773 f Rebot Bonanra » 156 £19,959 » 
‘4 WI7OM =. VHF/UHF Frequency Guide 195 £12.95 
‘B W2Z32K -Home VCR Repa!rs 194 £44.99 
6 WeOB) = — Towers Translstor Book: 157 £24.95 
7 WS20W | Art of Eloctronies 173 £35.00 
g AN4GA Modem Electronics Manual 165 £39.99 
8  WMB2D lepreior Cabinet Designs i128 sdE9.95 
10 AATSS — Loudspeakdr Cookbook 1290s £22.99 
144 | WP47B | Scanners 185 £9,95 
12 WS76H Servicing TV & Video $94 £30.00 
da RLOGG © Ratio & Electronics Engineer's | 
‘Pockst Book is7 = £42.99 
14 = RJOTH == Upgrading & Repalring PC's (4251 «= £48,99° 
15 Wz90X IEE Wiring Regs 187 = £35.00 
16 AASSK «= - Upgrade PCsDummies. 132 £18.99 
47 CROBG —-Pockot PC Ref 132 £12.99 
18 AASSD = Natwork For Dummies 234 ~—s« £17.99 
19 ZD26D Win 95 for Dummtas 142 £18.99 
20 WS84F — Electric Motors & Drives 168 486 £16.99 
21 NJOSK = Build Your Own Pentiom PC 133 £15.99 
22 AAS3H = Maplin Starting Electronics 474 £9.99 
-23 AN38R = Electrical Appfances 168 £6.99 
24 WSi2N | Radlo Communication 486 80 - £20.00 
2 WI46A Tho Satellite Book 195 £19.99 
26 W132K «IBM PC Assembly Lang 149 £24.95 
27 GS27E | Practical Electronic 
Cantrol Projects 183 £5.93 
28 LYO4E "i BSE Projects 183 £3.89 
29 WI92A _ Floctrts Motors 168 £6.95 
30 WPE4U Modern Wiring Practice 468 £16.99 
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DISTANCE 
LEARNING COURSES in: 


Analogue and Digital Electronic 

: Circuits, Fibres & Opto-Electronics 
Programmabte Logic Controllers 

: Mechanics and Mechanisms 

; Mathematics 


M™ Courses to suit beginners 

and those wishing to update 

their knowledge and practical skills 
m™ Courses are delivered 

as self-contained kits 
m™ No travelling or college attendance 
') Learning is at your own pace 
™ Courses may have 

BTEC Certification and Tutoring 
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For inforrnation contact: 

NCT Enterprises (Quote ref: EAB} 

Barnfield Tachnology Centre 

Entarprise Way, Luton LU3 48U 

Telephone 01582 669757 « Fax 01582 492928 
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Oscilloscopes are becoming smaller and lighter: 
Now Pico Technology brings you the Jatest 
develcpment, the osziFOX hand held scope. 


Despite its small size, its It provides the ultimate in 
performance can match that of 2 porability and Hexibility. 
service oscilloscope. With As with the rest of the Pico 
sampling rates of up ta 20 MS/s, Technology range, the PC link 
even Signals in. microprocessor gives the osziFOX the edee: 
circuits can be measured. the ability to print and save 
The osziFOX. is ideal for taking waveforms is just -one 
measurements in amplifiers, example. 

digital circuits, telephone Complete price £98.91 
installations; hobby electronics, including VAT + P&P (UK), 
production line tests and on-the- cables and software included, 
Spol measuring. 
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i! . Call'for‘fulliproduct. range and FREE | 
‘demo disk or:visit:cur. web‘site 
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Pico Technology Limited, Sroadway House, 

149-151 St. Neots Rd, Hardwick, Cambridge, CH3 7QJ 
Tel: 01954 -214716 Fax: 01954 -211880 

E-mail: post@picotech.co.uk http:wvav.picotech.commll 
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igttal Audio Broadcasting, or Digital 
y Radio as it is now termed is 

me becoming well established. Over 100 
million people across. Europé and Canada 
are within the current service area of these 
transmissions. This is ali part of a fonward 
looking plan to launch the senvicé by making 
it available to people in advance ofa wide 
variety of equipment being on the market 

The technology is a one of the biggest 
revoluiions that has ever occurred in sound 
broadcasting. Not only does the system 
provide a degree.of sound quality which has 
not been available untii now, but is also 
provides a plethora of service that ane new 
to midio. These include the delivery of cfigital 
data; visual information,.and informazion 
categorisation. Furthermore that number af 
services provided can be changed accordine 
io the requirements of the moment. 

In the coming months and years this new 
service will start to be seen increasingly and as 
the néw equipment ts faunched onto the 
market prices will fll, naking it far more 
auictive 10 the ordinary listener. Even now a 
number of new approaches are being 
developed that will see the way in which radio 
is broadcast and used change drumatically 
keeping it in line with today's technology: 





Why go digital? 

In many instances the current VHF FM 
system works very well, Tt is capable of 
giving good performance when used with 2 
hi-fi cuner and 2 good antenna. This is the 
way in which it was intended to be used 
when itwas firse introduced, Now the vast 
majority of listeners use portable radios or 
listen in the car. Under these circumstances 
recepdon can be far from ideal. Reflections, 
and hotes in the coverage mean thar the 
signal will suffer In one way or another even 
in areas of pood coverage. 

Another problem that is encountered is 
that of tuning. There is such a variety of 
stations coming from an enannous variety of 
different locations that it is‘often difficult ro 
locate che cerrect one, Even when the correct 
station is located, it may not be received on 
the optimum frequency. Whilst RDS heips 
considembly with the problem it is by no 
means the complete answer, and when 
developing a new digital system the ease of 
Operntiion was at the forefront of the thinking. 

Improved tise of the available radio 
spectrum is another issue. With the 
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lan Poole looks at this revolution 
in sound broadcasting. 
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increased number users neecing access, 
spectrum efficiency is a major issue. The 
current services do not use the spectrum 
very efficiently. The national BRC network of 
Radio 1, 2,5, and 4 exch occupy 2?.2MHz of 
space. Local radio also requires a large 
amount of spéecirum because frequencies 
cannot be re-used too frequently otherwise 
interference will result. This means that the 
whole of the banc berween 87_5MHz and 105 
MbIz is packed full of stations, many of which 
are not listened to by people in the localin: 

A further reason for adopting a digital 
system is to keep radio at the forefront of 
technoloay: With a vast number of advances 
being made in technology it is necessary to 
ensure ifiat the services that radia provides 
keep in tune with the expectation of the 
public. Beiter audio cualit: improved ease of 
tuning and opemtion, combined with more : 
cata services mean thai a new sysiem in : 
keeping with the advances that are being 
made. The introduction of digital radio means 
thar radio services will he ableton meet the 
needs of the public for many years to come. 
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How ft works 


In order to produce a digital system that 

operates satisfactorily under the conditions 
required for digital radio a Iarpe amount of 
work was undertaken. Nicam digital stereo 
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sound had been successfully launched some 
years before, and this dperated particularly © 
well. However, it was always realised that 
this would be used with a directional 
antenna and would not suffer the problems 
with reflections that would be encountered 
with radio. Additionally the bandwidth 
required (o accommodate a full stereo 
signa! would need to be reduced to ensure 
efficient use of ue spectrum. The technical 
standards for digital radia were developed 
under the auspices of the European Eureka 
Project 147. This consortium consisted of 
manufacturers, broadcasters research boxdlics 
and network operators. 

There are two main areas of the system 
that are of general interest. There is a cigitat 
cading and compression system, and 
secondly there is the modulation system. 

The digital encoding and compression 


system successiully reduces the audio dara 


cate fora high quality 20kHz audio signal 
dawn to 12skhitssec, a’stkth of the bit mre 
for a similar qualicy linearly encoded signal. 
Further reductions can be made by 


~ peducing the audio hanckidth. 


‘Yo achieve chese reductions the incoming 
audio signat is carefully anatysed. [t is found 
that the ear has 4 certain threshold of 
hearing. Below this che signals are not 
heard. Additionally ifa strong sound is 
present on one frequency. then weaker 


sounds close to it may not be heard because 


the threshald of hearing is modified. 

The other key to che operation of digizal 
radio is the modulation system. Called 
Coded Orthogonal Frequency Division 
Multiplex (COFDAD it provitles the 
rovusiness required! to prevent réfiections 
anu other forms of interference from 
disrupung reception. 

The sysiem uses about 1500 individual 
carriers that fill around 1.5MHz of spectrum. 
The digital modulating sisal is spread 
across these carriers so that if interference is 
encountered in one area then sufficient data 
is received to reconstitute the required 
signal. Guard bands are also introduced ar 
the beginning of each symbol, and the 
combined effect is such that the system is 
immune to delays consistent with signals 
60km furnher away than the primary source. 
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Figure, 1 The threshold of hearing of the human ear, 
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Acprox. 1.35 MHz 


Figure, 2 Spectrum of a Digital Radio Signal. 


With this level of immunio: the sysrem can 
operaie with oer cigiial radio teunsmiters 


operating on the Sune frequency without any 


ill effects. This means that it is possible to set 
up a system where all the transmitres fora 
nervark operate on the same frequency. This 
in tum makes it possible to set up single 
frequency nepworks thrawhout aa ares in 
which a common “multiplex” is used. Even 
thouch tt may appear duit this is a recipe for 
paorer reception caused by sever 
transniiliers using the same frequency, the 
opposite ts actially true. Lt is found thar out 
of urea signals tend to augment the required 
Signal. [t alsa means thai small areas of poor 
coverage can have 2 small transmitter on 
exacty the same frequency filling in the 
boleand further jmproving reception in 
aciavent areas. : 

Afurther advange of the system is char it 
requires less power than the more 
traditional transmiiters, For example those 
thai carry the muin BBC nénvorks fram the 
main wansmitiing sites like Wroukam in the 
South East of Enetlancl run at powers of 
around 1OOkKW The cost of the electricity 
alone is u significa Factor in the BBCs. 
running costs. This does nat take inva 
accaunt any environmental issues that arise 
from: generating these huge levels of power. 
The new system enables much tower 
powers to be used, bringing benefits of cos1 
and benetits to the vmvironment. 
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Figure. 3 Multiplex allocations in the UK. 
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_ Programmes carried 


A single multiplex can carry several stations 
at once. This can also be vinsed accordiag 
che quality recuirect by each channel, ae 
whether they are to he cartied in siereo or 
mono. Currenily the BBC are offering Ractio 
4, Radio 2, Radio 3, Racin 4, Ractio 3 Live 
and 2 number of adelitional experimental 
audio and dha stivices. This means that 
one iransmission occupying: 1.5MHz can 

cary the five main BBC nervorks as well as 
a oe of other channels. 

For the additional audin senices, the BBC 
is expenmentine with a varety of services. 
including BBC Radio Five Live Spores Plus, 
BBC partiament. BRC Extra, UK ‘Top 40. BBC 


County: BRC Oper, BRC Jazz, and BBC Now. 


These services are not a!) available at the 
same time, bur are changed thraueh the dav. 


Band Allocations 


le the UR a specmmim allocation benveen 
217.5MHz and 230MHz has heen reserved 
for digital radio transmissions. This gives a 
total of seven blocks of 1.55MHz, each able 
io cay a multiplex of services. The BBC 
national senices will occupy oue block and 
the Radio Authority will franchise the 
reminder. The national broadcasters fike 
Ckissic FM, Talk Radio and Virgin bave been 
Buurinieed access tO 2 Aational multiplex. 
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The BBC lowal radio services will also be 
cared tor by having guaranteed access to 
the local multiplexes that are being.set up. 
Lacal tulepeadent radio will have a lane 
amount of access, to these muldplexes, ancl 
the Radio Authority is startiny to advertise 
for these now: 

In other countries as well specirum is being 
nnd: available. Within Europe spectrum is 
being orice iviilable either in Band HL as in 
the UR or in L hand berveen 1452MHz and 
1{67MHz. The upper part of the band 
benveen LiG7MEtz and 1492\MHz will be 
reserved far satellite delivery of digital eacio. 


Digital Facilities 
Ben digital in nacuretbis new form of 
broadcasting offers muny possihilities for 
Lransntitiing clara, bok in support of dhe 
sound programmes being broadcast. and as 
separnite daa tnforniation. in the UR de 
lens allowed for dita has been Jimitéd to 

© of the available canaciey. Although chis 
coil concehubly be increased die primary 
function of this service is to broadest 
tucdio, ane this will rena che main aim of 
the broxideastcrs. However the adklitional 
data capabitities cdo add exciting possibititics 
for ihe service. 

In the first instance it will be possible to 
Suppor what is called progrinmime associate 
data. This woukl include information in 
support of the progrimmey being broadcast. 
fi could include the-name of the anist or 

irack being brxuicasr, phonedn nuniler’s 
wee uny other relevant information. This 
could make the prognimmes being broadcast 
far more enjivable. 

Currenth the BEC has begun an 
experimental service to provide live text 
capHioning alongside ue BBC Paniament 
service that relays the debates in Padiament. 
The caption provides information that 
inclurtes the name of the MP speaking, their 
pets, long with the comstituency and post 
hekl ancl the business of the house that is 
being discussed. To achicve this the data 
travels. rom Westminster t:3 the BBC's 
pHitical HO at Millkunk. Then it is feel into 
the BBC's dar distribuiion neawork sening 
Ceniral London anc it is picked up directly by 
the London Conical Room at Broadcasting 
House where it passes into the DAB data 
inserter for transmission on the multiples. 
This whole provess tikes Iess than 2 second. 
At the receiver, the data appears us scrofling 
infarmation. Stephen Mulhollanil, editor BBC 
Digital Radio said, "li represents an initial 
step on the road towards 2 multiniedia vision 


for the radio of tomornn" 
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On tup of this there are a host of new 
facities that could be included. 
Beoadcasters are. still experimenting with 
whtal they can do, anc whar the public 
might want. One possible use is for the 
provision of an advances! form of travel 
service. This could be linkedl in toa 
navigational system in the car to provide 
information about what prublems could be 
encountered on the route being taken. 

Anather- experiment that is heing 
undertaken is for the transmission of 
internei type ext and pictures using hum. 
This would be aimed) mainly at theaser who 
would be receiving these transmissions on 
equipnient linked into v computer. 
Alternatively. other teas are cmereing for * 
displaying these pictures on 2 smali display 
sssodated with the receiver, 

Many of these ideas are still in the early 
staves of development if they are to 
Jdecome standard digital radin facilities thea 
further development will be requirecl. One 
of the main requirements will be to clevelup 
a common standard for their use, anc! this is 
aready under way. 


Situation so far 


The BBC launched its first digital multiplex 
for London in 1995 broadcasting from five 
ininsntiters around Landen. This 
experiment was expanded io cover the 
Birmingham area and wis joined by nvo 
other cummmerccial muliiplexes operating 
under Raclio Authorizy restricted service 
lictrces, one cyerited by the NTL. the 
transmission service provider. and the other 
lay the GWR group of stations. These 
multipfexes included! the familiar stations 
heant broadcasting on the regulae wavebandls 
such as Classic FM, Virwin, Talk Radio, Kiss, 
Melody and Sunrise. Similar pilocs were also 
opened around Birnyineliarn. 

Now dhe system is being installed across 
the country. By the spring of this year the 
BBC was able to reach over GO% of the _ 
population, te. over 30,000,000 peaple, - 
from a total af 27 transmitters, with the 
ultimate «oul of extending the network to 
reach virtually the whole population. The 
iransmitiers cover major urban and 
metropolitan areas in the UK as weil as the 
motarays that connect them. Coverage 
extends from the Wesi and South East of 
England to the Midtands and the more 
heavily populated aceas of tae North of 
England, Central Scodancd, South Wales and 
Northen: Ireland. 


Abroad 


Many ather counties have shawn 
considerable interest in digital radio. Within 
Europe there is nacurally significant support. 
ln Germany « number of pilot services are 
arcady operational where both public ancl 
private sector broadcasters are evaluating 
the system. in faet, about a quaner of the 
services available on ure cligital system are 
NOL beipy broactcast On ary unalucue system. 
France is also adapting the system and 
currently has tree multiplexes running in 
the Paris revion: 

In other Ruropean counuies Sweden his 
launched 2 pilot system and is expanding it to 
reach over 70% of the population. Bélsium 
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dnd the Netherkinds are also advanced with 
their inwoduction of pilot services. 

Further afield many other countries are 
keeny interesierL Canada has.2 pilot service 
operational as do Singavore, India, China 
and Isract. Australia has also stated its 
interest to adopt the system. 

Unfortunately there are some exceptions. 
The main one is the USA where it has been 
Stated thatthe fonmat of uhe Eureka 147 
system is not compatible with che sivie of 
broadcasting adopted there. They: have nin 
a nuniber of tials using the Eureka system 
but instead they appear to be adopting a 
clifferent system known as Digital Audio 
Radio System (DARS). 

Japan is undecidecL Although diev have 
indivarcd support for the Eureka svstem. 
they are waiting ia see the full outcome of 
the situation in dye USA. As a manuficiuring 
nation they would like wo see a universal 
standard adopted, but now this seems very 
unlikely and it remains to be seen which 
system Japan will adopt. 


Equipment 

One of the rain problems with the lunch of 
cligital radio has heen the availability of the 
equipment. A large investment has been 
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required from the equipment manuicturers. 
The heavy relitnee on digital signal 
processing techniques has meant farge 
develapment programmes. There have also 
been problems with the fact diat the eariv 
Implementations required) high current levels 
These solutions woukl not be suitable for 
portible receivers, axict for in car'and home 
appications heat dissipation was a problem, 
Purtherniore these muhi-chip solutions made 
the equipment large und bulky as well as 
making ihe manufacturiny costs high. 

some sets have been on the market for 
same while. but st a price. Kenwood have 
hacia DAB unit te operate with some of 
their standard car raclins. Ata cost of sound 
£1200 each they were only for the real 
connoisseurs. However, even at this price a 
sutpdsing number were bought. Grundig 
also marketed their DCR 1000 DAB radio. 

To bring the sers within the reach of most 
people the price obviously aeetieci to come 
down, Now it appears that many of the 
problems have been solved and chip sets 
are becoming available. These chips are 
smaller and their power consumptiaun has 
been reduced ta 2 poini char is acceniable. 
Also, ihey can meet the cost rargets thar had 
tO be put in place to enable suficien: sales 
io be. mace. The first radios are being 
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Photo 1. World-wide interest in the Eureka 147 for of Digital Radio. [Photo courtesy BBC| 
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Photo 2. The RadioScape solution fora. 


Digital Radio. [Photos courtasy RadioScape] 





Jzunched about now, and the cost of a 5 
typical car radio will be around the £500 
mark. However this is expected to fall once 

the sales rise and the rechnology becames 
more established. Mosc of these first 

offerings are in the form of an acklitional 

unis to Commect into an existing radio, For 
example Biaupunkt are offering their D- 

FIRE unit to connect 1110 new versions of 

their Siockhoim RCM128 anc! Foronio 

KDM125 morels. Like other manufacturers 
ther clo not expert 2 receiver with integra! 
Piviral Rucio until after the year 2000. 

These chip sets coniain all the base-band 
processing required in the radio. In moss 
Solutions at least tvo chips are reepuired. ; 
However, in ad revent announcement Basch? 
and LS! Logic revealed their joint 
developmen: af 4 single chip digital radio 
system. The chip called D-FIRE decodes the 
fult DAB streams at all che specified rates, a 
first for thé market. The chip was developed 
in just 12 months and they will be fabricated 
using a 0.35 micron process. ‘Mis is 
required because of the very high level of 
integration required to acconmmcklste ali the 
processing needed for ciigital raclin, 
Products are scheduled to have stared 
hitting the market by now. 

More sets are due tw hit the market 
shonily. On June-17¢h this year the BBC 
mnngunced the dirst five manufacturers to 
launch their receivers. The names included 
Blaupunkt: (Bosch), Clarion, Grundig, 
Kenwood, and Pioneer. Sets are expected to 
be on the market 2zround Sepiember or 
Octaber this year. Although the prices have 
not been mentioned they are:anticipated to 
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Photo 3. Tho radios of the future, (Photes courtesy BBC} 
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he in the £51) region. Most of the auher main 
names are expecied io fsunch their offerings 
shorty after this, they should be available in 
the shops in the noc too distant Riture-. 

The first market area that firms are 
addressing. is the car radio market. This is 
seen.as the major area with uie mos 
demank!.. Hi-fi tuners are expected to follow 
In fact a protoiype tuner and midi system 
hive already heen seen. However. portable 
radios are generally following on behind. 
The prohlem with them is that the current 
cansumption of the digical radio salution is 
sill higher than that currently encountered 
and this will significantly recluce the battery 
life. “fo make them viable low current 
solutions are required, 

Other new innovations will hit the 
market. in view of the dipital narure of the 
new system, and Ehe amount of data likely 
to he munsmirted, many are ooking at 
developing cards for PCs. This will enable 
data to he manipulated and displayed on 
the srreen. Bosch themselves wre looking at 
this possibilig: and another company called 
RadioScape has produced a satware design 
that will operate on an MMX Pentim basecl 
machine, millions of which are-in use 
around the wartd. In sens of haniware 2 
superhet ridie dawn converter is used to 
enable the raw digital stream too be passed 
int che PC where all the processing is 
accomplished, This is particularly interesting 
because i: may offer a low cost entry point 
into Digital Radio tor many people. It has 
been estimated that the boards and 
sofuware might ultimately be: produced! for 
as litle as £100. 
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For the furcere a vast number af new ideas 
are appearing. The BEC have devised a 
nitmber of fururistic looking ideas, Whilst these 
may appear different to many of the radias we 
see 1oclay, suiny of Ure antenna resuicions of 
radios used today may not apply 





is it worth it? 


Murkei research indicates thar che. pubtie 
want a bewer service, particularly for in car 
entertainment. This is why broacleasters like 
the BBC are investing such large sums iw 
install the infrastnacture aheack of the launch 
of sets for the public. 

But what of the reaction so far? Wnne 
Jenkins of Drive Time, a cir radio dealership 
(and Digital Radio srockisn) basect in 
Chissick anct Kingston is very enthusiast 
abou the new svstem. The CD quali 
cumbined with the lack of fadeouts he says 
is wemendaus. He also commented "Ratio 5 
Live is superb for the World Cup. On the 
medium wave banc che trinsmission waulcd 
he Tost going under a bridge — and this 
would occur just a5 the crucial yond was 
scored. Not so with Digital Raclio. The 
uansmission is seanviéss along the 
mororsays and areas that have becn 
covered. No re-tuning as vou move from one 
covenive area io the nest, it’s jusi there” 


Future | 
The broadcasters have set the pace by 
ensuing that the digital radio infrastricture 

is in pluce before radios are available. This 
step of faith means that the service will be 
established and a significant poriion of the 
population will be able to receive the 
transmissions. By doing this a demand for 

the radios will be createc! anc digital radio 

will become established sooner. Despite che 
fact that the GSA does nai appear to be 
following the same route as Europe, the 
Eureka system is likely 06 gain more support 
worldwide. It has.a head starcc-and appears 

to meet the needs of most nations. As a 

result we are likely to see a rapid growth in 
the number of digital mdios once they aré | 
on the market and che prices start ¢o Tail. | 
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ne i am units, Which provide RCD prorection, but it 
aa a 7 an be a nuisance to have half the house 
( | = ; ; | ies irip Out just because, say. 2 cumble dryer 
| - =~ 7. | a develops a short. These days it can take half 
ay , } & | an bour io 20 around the house resetting all 
4 ia a ike toners that people have on televisions, 
~w — victeos, ovens, microwaves. alarm chocks ete. 


Even worse would be a situatign where 
supply to a damestic or commercial freezer 
mas cut off hecause of a mivor feult 


elsewhere in the building. Far beer to have 
local prorecoion rc iseare the frul 
ippliance in millisecancs, leavine ouher 
ly ;liances unialte 
‘The RCD seckers naw an the markez 


provide the idea! solucion, soil they are 
ommended for use with Larger 
appulances such as washers, drvers anc 
lreezers as well as the sahbvious high-osk 
emis ke gardening equipment and Di' 
Is. Linuil nen, ROD sockets have Jack 





switches, so that thev have now been 
“ious replacemenis fd ié¢arical 
828866 6 @ ckets. Now thatswiiched RCD sockets are 
ut List available, this ubjection is easily 
Andy Douglas, Sales & Marketing Director at olga eee !S abaambigaiss 8 
ala , : ‘ . have been launched with prices well bx 
Smiths Timeguard Limited discusses the safety their GHMehed prececesstrs! 
aspect of RCDs and their applications. 


forses for courses 


lastillers we now almo ht for choice 
Cn LE cOrmes RCD sockets, and vou 
should be uwnre of the fearures und benefits 
al the clifferent 09 Viible before cecidiny 
Which is appropriate for each application. 
First there is the chaice benvcen metallic 


and white plastic casings, Metal casts ure 
ileal for commercial and inchssccis! 
applications or for insiiling in domestit 


gariges and outhcuses. Phere is a premium 
of a few pounds co pay for the extent 
ruggedness providet fy a metal 2. best 
the price differential is noi sw witke as to 
deter vou from making the neht choice 
| Where looks are more important, such as 


inside oflices, shups ar homes, then 
traditional white plastic casings will 
obviously be the best apion. 

With the new Smiths rinege of RCD 
suckers, both outlets on the double suckeés 
are coverc<| with RCD protection. it is, af 
course, easy to isulete one half of the rvin 
socket hy simpiv timing off the switch. The 


Single switched RCD ‘sacket = other half will still. ee protected by the RCD. | 





ay in day our wa all place remurkable 
faith in ihe mains electrical : 





instailudons and the many devices 
and appliances we plug into them. Thar 
foes for professional clectricians as well as 
the livmiun and woman! 

Tragic as toe well-publicsed aceciclernts 

hich do occur are, they do serve 10 

orden awareness of the need to ake 
rommMan-senke precautions when bhancling 
230¥ of potentially lethal power, [t is my 
Bucs at mast plug-in RCDs are only ever 
pul gsuo service when the Lisn mower 
vomes ot. The most éfective protection 
has to be hard wired! 

A simpk: and safe opiian is therefore 10 
Install sockeis with RCD prorection built in- 
Sighs ‘Himeguards latest development in 
RCD socket design means thar wodels 
Which are direct rephcements forany sinele 
or double gang socket are now availulste- 
These cin simply be wired into existing. 

andar back boxes. 3 

Kaan be argued that new or refurbished =: | Splrtype RCD. 

homes will j 


If aypically benefir ron consumer 
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Latching or non-latching? 
The next decision to make is whether 2 
aching or non-fawhing RCD sockes is 
appropnare: it is imipuartant to get this right 
wnct fook fora seacket moze which gives you 
a choice benveen the two. 

Remember that RCDs will wip in the 
event afa paver failure, not just because of 
an elecirical faule within the appliance. 
indeed. for applications such as machine 
tends it is vital that they da so. flowever, 
with equipment such as conumercial or 
domestic freevers, it is important Uae power 
mn be restored as Sonn ws endins Power is 
iwidilae again. Mechanically latching 
sockets ure cdesignect to clo just ubts, Other 
applications for latching RCD sockers could 
be safety, security ar display lighting. 

Conversely. ‘nom-fawhing’ sockeis (also 
known as efecuically larching) wilh net allow 





POEREC Sv edd PERE eh eee 


the power ta be restored until the socket 
has been manually resez, ensuring that the 
user is always prompted to check out the 
appliance before.trving to use-is again. 
Resening the sockes is a simple mauer of 


> pushing a button. This feauire should be 
reaarded a8 essential for sackcs, which will 

> be uscd io supply machine taals, or for 

= Virtually any appliance in the home. 

: Ly inalty; be sure to double check thar any 

2 RCD sackets you choose conipiy with the 

© fatest British Standards. You should look far 


: BS7288 and BS1363. 


The foliowing types are available 
from rom Maplin Electronics 


RCD Protected Sockets - Uniatched 
MS76H-- \hite singe socket 
MS775 ~ Metel smgfe SOCrEt 
MST8K ss - “ilu double soct=t 
MS7SL) —s «. Metal tlauble socket 


ROD Protected Sockets - Latched 
‘1S33) = - White single socket 
MS39K  ~ Metal. sniie socket 
AIS33L —- White doubée socket 
MSS 0 —ftetal dauble socket 


MS33Q 4 460- ROO Spur 


£20.59 
£37.99 


£42.49 


$2G49 
£36,909 
£34.99 
Ft-O5 
£34.99 











| Technical Information Services 


Suppliers of all Service/Fault/Technical Books 


We have the world’s largest selection of 


— — ee eee 


--— ~— 


VCR CIRCUITS £8.00 CTV CIRCUITS £6.00 


SERVICE MANUAL LIBRARY 
BUY ANY MANUAL FOR £10 
OR SWAP AT £3.00 EACH PLUS £2.50 P-+P 
Initial joining. fee £69.95 (£20/annum. thereafter) 
Hundrects of people, both amateur and professional, 
have already cliscoverecd exactly how efficient and cost 


saving this library is, even if you only use a handful of 
manuals each year. 


Midlinbank Farm, Ryelands, by Strathaven, 
Lanarkshire, ML1IO GRD 


N.B. There is a £2.50 post-handling charge on all orders 


Send an SAE for vour free quote and catogue 


Phone our hotlines on: 


01698 883334/884585 


or Fax 01698 884825 
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F ~~ PCA Drilling 

3-Axis Machine = . 
{UST RELEASED: This 2-Axi8 rut bine int FEATURES INCLUDE: 
beets desianerd for sudemis ta explore seal 2 Pow wert! 200 Sepsrev dene mates 
CADICAM machine contraLl Basel on lke . ee 

: . Ulinm aeeolution tn all axzs 

poputar BASIC Stamp, the user tas cont ” 

. 5 r = Li}, rid} Pwerrsss tA a “3 
plate cosirol of afl machine functions anu : TSU TOO s 1 Goins waren arta 
iVetoce pion al in @.tss-fu-tead PEASIC ° RASIC Samp Proving Language 


lansuape. The Sasis machine is supplied : 
with a stordias| susie of Stonmge? onecessox 
rilies aed Windows cothvare t9 dill 

PCEs using industry srandard Exellos drill machined parts 

tiles. | ° hits stat atomy £249.00 plus VAE 


12+ OC Operation 
fasy to assemble from resis 


‘Far itither-devatie ofthe Axiomachipe anid our diet produacs pleas 


683665; Far’ 01977 6B1S65 


call-or.fax‘Milford insiniments te O19; r 
wwwunilinstittemonicg.uk 
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Introduction 
ORen, situations anse where it is 
necessary to determine whether a 
sieniheant amount of moisture is 
present ina matenal, for cxample 
in house walls. There are several 
different methods of measuring 
moisture coment i niaterials. 
These range from heating a 
sample of the ovateria! in an oven 
and comparing iis weiely before 
and after drying to measuring the 
quantity of pas produced when 
the water present in the material 
reacts with a specific chemical 
compound. Althouuh these 
methods can produce an accurire 
analysis of moisture conten, chev 
can be time consuming and 
usually invoke taking a sample of 
ike matenal to be tested. 

In the prictical situation a 
quick check is often required to 
deiermine possible problem 


areas befo re more derslect 


investigations are carried out, 
and the Ming Moisture Detectar 
is desjaned with this in mind. 
This project allows possible 
damp areas t be easily locared 
and provides 2 simple audio 
visual indication. 


Figure 1, Circuit Diagram. 
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Gavin Cheesenian describes a simple, 
versatile project. 
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SPECIFICATION OF PROTOTYPE 


Power supply voltage: 
Power supply current: 


OV DC (PPS or equivalent}. 
20m<A approx. 


“Yellovs LED svatch-on threshold: 7GOMO 


Red LED switch-on threshold: 
Approximate Dimensions: 


150MQ 


150 x 36 x 30mm inc: probes. 
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the Circuit 

The project makes use of the 
fact thar muny building materials 
exhibit a lower resistance when 
they have a high moisture 
conient than when they are drs 
The quantities of water present 
are usually relatively small andl 
so the level of resistance that we 
are dealing with is offen 
consequently high. usually 


: farin excess of the range 


provided by many off the shelt 
continuity testers. 

Referring to Figure £ it may 
be seen that the circuit is hased 
around readily available op-amp 


> and comparator iCs, and is 
: designed to aperte from a 


suindard OY PP3 npe batten: 


: The power supply is connected 


hemveen P? (4+9V) ard P2 (OV). 


: Capacitor C6 serves as general 


supply rail de-coupling whereas 
C2 and C4 provide high 
frequency de-coupting ‘for the iCs. 
The material under rest is 
connected benveen F3 and P, 
in series with RI, eflectivety 
forming a porential divider. The 
voltage drop across R1 is 
directly dependent on the 
resistance of the material under 
test. Because che onder of 
resistance being measured is in 
the region of hundreds of 
megonms, the voltage drop 
across RI can be quite smail. I 
is therefore necessary 10 
provide some amplification to 
obiain a usable voltage level: 
this amplificatian is provided by 
operstional amplifier, C2. 


Ea 
ikS 


haw 


= KL68 PCB Buzzer 
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Figure 2. PCB Layout {a} Track. 


Resistors R2 and R3 set the eain 
of the opamp and C3 ensures 
Stable operation. It should be 
nored thar the CA3S130E device 
chasen for thts apptication 
ailows operation 2t input 
voliages down ta OV ancl will 
operate comfortably from a 
single rail supply: 

Because of the high 
impedance at the input of IC, 
there is a tenclency tor che circuit 
to pickup ‘hunny from the Ac 
mains supply: This effect is 
minimised by Ci which provides 


4 high frequency roll a rechuciny. 


the response of the Circuit at 
mains power line frequencies. 
The outa fan ICI is fed to 
both inputs of 1C2, a dual 
comparator. The switching 
threshold of 1C2a and IC2b is 
determined by the voltage at 
IC? pin 4 ancl pin 5 respectively. 
This voltage is scr by R4, R5 and 
R46. When terminals P3 and PA 
are open circuit che volrage 
appeding at the inputs 10 IC2 is 
nesliethle anc the consparator 
CH DUES remain in 2 high 
condition. [f rhe. resistance 
hemveen P3 arc P4 falls chis 
results in a rise in voltage a: rhe 
Input 19 IC, which is inversely 
propomonal to the resistance. 
This voltage level is amplifies 
und fed to dhe comparator 
inputs Of IC2. If the volzage 
exceeds the threshold set for 
1C20, then IC? pin 7 will switch 
to a low voncidon Muminating 
i D2. Resistors RY — Ril limit 
the current to the LEDs. it the 
comparator input voltage also 


Solder side 


Figure 3. Mounting the LED's. 
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Figure 2. {c) Fitting the buzzer on the track side. 


exceeds the fimit set for IC2a 
then !C2 pin 1 will switch low, 
riming.on TRI ancl iliminating 
LD. Gaderthis condition,, 
power isatso switched to piezo 
buzzer BZ) which emiis a 
continuous ‘beep tone. 


Resistor RS fimits che current to 


the base af TR! and R7 ensures 
thar che iransistor switches off 
nroperty when the comparator 
autput is disabled, Capacitor C5 
helps to reduce anv unwanted 
switching. noise from BZ1. LED 
LD3 provides a ‘power on’ 
indication. and when Wt and 
1152 arc not iluminatec, also 
eflectivelry indicues that the 


circuit input is high resistance. 


PCB Construction 


Ic is recommended that the 
circuit is constructed on priatred 
circuit board (PCB). Fibreglass 
PCB material is preterred as it 
possesses superior insulating 
properties when compared to 
cheaper alternatives. A. PCB 
lavout is Shown in Figure 2. In 
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order to keep the size of the 
PCB small, the components are 
mounted relatively close 
rogerher and track spacine is 
close, Therefore extreme care 15 
required when soldering to 
ensure that the no unwanied 
short circuits are created. 

Insert and salder rite 
components to the PCB 
reterring ic the component 
overlay shown with the PCB 
layout. Do not fit che LEDs or 
BZ1 unl all of the other PCB 
mounted componenis are in 
place. Take care to ensure that 
polarisedl compunenis ae fired 
observing dhe correct polarity: 
Capacitor C6 should be inserted 
such that the negative (-) symbol 
on the side of the component is 
posidioned away inom the positive 
(+) symbol on the component 
overlay. It is recommended 
thar the ICs are: mounrecl in 
sockets. The ICs shouted be 
fitted such that the notch at 
one end of the IC corresponds 
with chat on the overlay. 
Similarh; transistor FR1 should 


Re teP PPE CE ERP Ate Re EE Oe 


pea ehidddeieperct teeee 


CL PECIG tee ete ee 
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also he fitted to correspond 


with the oucline shown, 

The PCB pins should be 
insertecl into the PCB anct 
carefully pushed into position 
wsing a hoi saldering iron. Bo 
not apply excessive force to the 


soldering iron when carrying 


out this procetfure as chis nay 
damage the iron and could be 
hazarcious. Simpy ailow the 
pins 19 heat up far2 moment 
before apphing pressure. When 
the pins have reached a suitable 
tempeniture they can be easily 
pushed into position. Once in 
plaice the pins should be 
soldered. Please noic that pins 
are not required for P35 and P-E 

The LEDs should be fitced a5 
shown in Figure 3. it ts important 
thar these are mounted at che 
correct height. Once again, 
ensure that the LEDs are fiited 
observing the correct polarity: 
The anode (positive) is the long 
lead and the cathode (neeative) 
is the short lead anf is normally 
also murked hy a flar eclve on 
the body of the LED. On the 
component overlay the Bat 
edge of the outline indicates 
the cathenle, 

Acthis stage It is a pood idea 
to check vour wark 10 ensure 
that evervthing is saldered 
correctly and that there are no 
dry joints or solder short 
Circuits. Pay particular attention 
to areas of the PCB where track 


‘spacing is small. After BZ) is 


fitredl his restricts access to ihe 
track sicte al the PCB. 


POR 
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Figure 4. Mounting Buzzer BZ1. 
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Figure 5. Fitting the probes to the case. 


After fitting: tl! other PCB 
mounted components if is-chen 
time ta mount the pieza buzzer, 
BZ Gee figure), This is 
mounted direcdy onto rhe mick 
side of the PCY and some care 
ix requirecl to avoicl melting the 
huzzer housing. The buzzer 
heivht is imporiani since if it is 
mounted too high above ihe 
surface of che PCB ihe board 
will not fit into the specified 
case. The polanty of che buyzer 
comiections is shown on the 
component overlay as "BZ1+’ 
and “BZ1-*, 


PCB Installation 


The recommended case for the 
Mini Moisture Detector is 
Maplin stock code FFAS IJ and 
The PCB Lavo andl dimensions 
have been detennined with Uius 
in mineL The rest profes useel 
are Maplin stock code FR32K. 
The plastic body of the probe 
should be unscresved anc 
discarded leaving fusi dhe met! 
probe iip, screw thread and 
Solder bucket. Solder a shart 
lensth of 225WG tinned copper 
Wire or a component leact offcut 
to the probe tip ensuring chat 
the solder dees nut daw over 
onta the threacl. Any saldering 
should be eanied out before 
maunting the probes onto the 
case as the plastic case melts 
very cusily. After soldering, allow 
plenty of time for the probes to 
cool before handling. The 
probes have M4 threads and 
cin be attached to che case 
using M4 nuts as shown in 
Figyre 3. Make sure that you 
tivhten the nuts fully, Washers 
are nat used due io the short 
thread on the probes, dierefore, 
iis recommended that a 
suitbte thread tacking adhesive 


iS used! fo prevent rotation. 


With the exception of che 
Wiring cunnecting af the test 
probes to the circuit board, it is 
best iq complete all external 
wiring before installing: the PCB 
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in the case. Figure 6 shows the 
wiring diagram, The connection 
between slike switch $1 and 
reminal P1 on che PCB can be 
made using iInsulared hook-up 
wire, The wire cormection from 
the poobes should be trimmed 
ta a suirale length, inserted 
into ike appropriate holes in 
the PCB ¢P3 ancl Pa), arte! 
saklerect direedy ania the track 
side once the PCB has been 
firtedd into position in the ease. 

Drill the necessary holes in 
the case before instailins the 
PCB and fix S71 in position ustng 
M2 countersink head screws. 
The PCB overlay can be used «as 
a drilling template for the fixing 
holes and LED holes. Don't 
lortet 10 allow adequate room 
for the battery in the case. The 
PCB is mounted on spacers is 
shown in Figure 7. ke should be 
noted that the nuts have beer 
illowed io slightly overiap the 
PCB iracks in places in orier-to 
aaihiain the compact size of 
the PCB. in general dis ¢lccs 
NOL present a problem, bur to 
ensure that therm.are no 
unwanted effects Front 
Inachvertently touching the 
IMOUnUNE SCrEWS, 1 is 
recommended that nvtun 
washers are used heiween the 
fixing nuts and the PCB. 


Figure 6. Wiring Diagram. 
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Testing the 
Detector 


Once the PCB is installed, and 
ail wiring ts in place, ure unit 
cin be tested. Connect a OV PP3 
type bartery to the battery clip 
2nd fit it into rhe case behind 
the PGR. The bautery is a fhirly 
tight fic bur there should he 
adequate.m01m1. 

Set the power on/off switch 
(51) tu the “on’ position. With 
the probes open circuit only uke 
green LED should be Mumimarect 
inclicating that de unit is 
switched on and there is 2 very 
high resistance beaween the 
probes. This normuaily indicates 
that che maternal heing ested is 
dn: Apply a shart circuit to the 
probes. Non all three LEDs 
should illuminate and the buzzer 
should emit a constant tone. 
When the short circuit ts 
removed, the unit should reverr 
to the arivinal state where only 
the green LED is illuminated. 

The above procedure checks 
the basic operation of the unit: 
however, under some 
conditions, where the resistance 
beuveen the probes is 
considembly fess than open 
circuit but is nor iow enough to 
iuminare the vel LEP. oaly the 
green and yellow LEDs will 


iiluminite. This ‘imermectiantc” 


contltion is not easy tc simulare 
unless you Can connect 2 
resistance betvcen the probes 
with a value bermecen around 
1002 and 5000 These 
thresholds are approximate and 
are subject 10 some variation. IF 
vou have a number of very high 
value resistors to hand Gin the 
hich megohm region), you can 
connect these in series to 
produce a resistance in this 
renee. Otherwise, the easies; 
way #0 check chat the detector is 
opening correctly is to find.a 
piece of material chat prockuces 
an bntermecdiate reactiny. One 
way Lo simulate this is to slightly 
miisten a piece af absorbent 
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paper er cardhoard and conneci 
this between the detector 
probes. Take cure noi to expase 


any pant of the anit other than 
_ the probes io water as this may 


dumage the circuit. tnitially, che 
maistence material should fielse 
all chree LED’s but as the 
MObUWe cRponites an 
imermetiare condition shout 
be producerL Because it may 
hike sone time far the moisture 
IO AUpUrdie to the appropriae 
level it is best (0 carry out 
checks at regular interns mther 
than leaving the detector 
switched on and connected. 


Finalising 
Construction 

ff eventhing is working 
comecth, consunetion can be 
cunrpleted. O is useful to artach 
a selfadhesive pad ta the 
battery to hald it in position in 
the case. Give evermihiny a final 
check and screw the case liek 
ini postion, Auaech the label 
(Figure.S) onto the fron panel 
using peneral purpose adhesive. 


Using the 
Mini Moisture 
Detector 


To obtitin 2 reading, press ihe 
derectar probes inta ihe 
niatenal to be tesvecL & is often 
adequate to tike @ reading by 
simply touching the probes anita 
the material without actually 
penetrating the surface. In ober 
Cases yOU may wish 1 make 
MeasTement under a sudice 
covenny znd this is the reason 
that needic probes were chosen 
as oppase] to surface contact 
pes. Of course, if you press 
the probes inte the materia), Usis 
will usually permunenily damage 
the surface so choose an area 
thar is not on view aesthetics 
are NpPcacAt. 

As discusseck, the Misti 


©. Moisture Detector provides a 





Figure 7. Assembly Diagram. 


three level indication. When 
anly the green LED is : 
illuminated this indicates 2 dry 
(open circuit) condition. When 
the green and vellony LEDs are 
Hit this indicates an intermediate 
contition where there is possibly 
same moisture present When 
‘ali three LEDs are iliuminatect 
there is a rcasonable chance 
that che matedal under vest has 
it significant moisture content. 
Under this conclition, buzzer, 
BZ) is also active, 

As With most simple detectors 
of this. ype, the Mint Moisture 
Detector has its limitations snc 
if users are aware of these, the 
results wall be morc meaningful. 
The unit is intended to act as a 
‘rough euide’® and is not 
intended to provide a definitive 
reading. It is useful when trying 
to trace the source of clampiness 
in wails, dereciine unwanted 
bizh resistance areas in Smtic 
Sensitive environments etc tut 
is nat inended 10 be a 
replacement for more expensive 
anti wecurnue devices. OF course, 
the ‘Mini Moisture Detector is 
loaking at differences in the 
resistance of the material under 
test and is not measuring the 
actual quantity of water present. 
Users shoukl bear in min! that 
becuuse the detector looks for a 
flow resistance to indicate a 
damp conditipn, it is possible 
uxt some materials, which are 
poor insulators may produce a 
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damp indication when they are 
in facet diry. This may be the case 
with metal backed wallpapers 
al materials Coniining 
conductive particles such as 
carbon. The unit can also be 


affected by strong uc fields. This 


may manifest itself as 2 warbling 
sound form B41 as opposed to 
the usual continuous tone. 
Where yxossible, if moisture is 
detected and the source of this 
is unclear, test a known dry 
piece af the material first to 
confirm that the unit gives the 
appropriate indication. In ail 
Cases users are aclvised to seck 
prafessinnal advice before 
carrying Out aoy work #5 2 
result of readings obiained. 


Other Applications 


In aciclition to cletecting the 
presetice of moisture, the Mini 
Moisture Detector can also be 
used to provide a pencral 
indication of the instlation 
properties of a Malerial:and to 
indicate electrical leakage. This 
can be useful for fault finding in 
tricing possible areas where 
insulttion breskdown has 
occured! fia circuit. Uf the rec 
LED is itluminated ancl BZ1 is 
active this indicutes Poar 
insulaing propeies. However 
if the unit ts connected to long 
cable runs or circuits which are. 
significandy inductive it may 
provide a false reading due to 
ac pickup, 
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LD2 (yelow) 


WARNING 


Th2 unit should not be 

used i0 Geiennin 
eiccincal safety ss tie nsteting 
pioperties of matenals can vary wilh 


applied voltage. Do net connect the 
tester to Ine ammaretes erier any 
CUCUNSISACES as thes Mey result 14 
Gamage t6 ihe unit and'a senous 
hazard ta tne operatos 


Adjusting 
the Detection 
Threshold 


The switching thresholds for 
IC2 were determined from 
experiments carried out with 
the proatoirpe unit on a variety 
of differen: maceriais anc were 
found to be adequate for most 
situations. However, readers 
may wish to expenment with 
the circuit by changing the 
switching thresholds and this 
can be easily achieved by 
modiffhing the values of 
resistors R4— K6, In this way, tt 
can be arranced for the unit to 
trigger ara higher or lower 
sesistance. In order to avoid 
excessive Current consumption 
iL is recommenkled ilyar ihe 
vitues OF R4 — RG are kept above 
@ minimum of 1Wk. ‘the input 
resistance of [C2 is very high 
indeed and in practice, resistar 
values considerably over 1M can 
he accommodated wizhout 
significanty degrading the 
pectonmance-of the circuit. 
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Finally 


With modifies! detection 
thresholds, i: should be possihle 
io use the Mini Moisture 
Detector in honiculturs! 
applications such ws 
determination of the relative 
maisnire content of sail, 
helping you ta decide whether 
of not your plints are geting 
enough water. It would be 
necessary Lo expecnment with 
different resistor values to 
achive che appropriare 
detection thresholds fur a 
specific applicatian. 


Internal Jayout. 


PROJECT PARTS LIST 


RESISTORS 

R1 hin Res 47k 
‘R2 Min Res 10k: 
Ra, 7 Min Res 100k 
R4 Min Res iM 
RS Min Res 82k 
#6, 8 Min Res 22k 
RG, 10,11 Min Res 1k5_ 


CAPACITORS . 

C1. _ Monores Cap 0.01uF 
C2,4,5  400nF.Dise 

C3. Geramié 100pF 

co Genelect:100uF 16V 


MA7K 
MiOK 
Mi00K 
MiM 
M&2K 
M22K 
MAK5 





MISCELLANEOUS 
LD4 LED Red Smm 2mA 


1H? LED Yellow Smim. 2mA" 


LD3 lé) Green Smm 2mA 
Pin 2444 : 
PCB F.Giass 5m Sng 
Small Nanow Box 
Solider Test Prods 
SP Siide 
PP3 Cip 
M3 Spacer 4/2in 
M3 26mm Pozi: Screw 


M2 20mm Pozi Screw 


Isoshake hiS 
Sieel Nut M3 
Nyvl Washer 6BA 
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SEMICONDUCTORS ; PC8.B 
101 CA3130E | F. DIL ‘a? 


1G? IMa93N 
TRL BCSSS 4! TOTAL COST £19 APPROX. 


LOWER MEMORY | 
PRICES FROM MAQ@LIN 


All parts supplied are ofiginal and unused. A range of DRAM modutes 
for use'as Memory expansion in computers including PCs, “Apple MACs 
and Amigas, 48 availabte. SIMMs supplied by Maplia are branded 
manufacturers’. chips on: selected third party boards.. ' 

They, aré sold with @ ‘ho questions asked’ lifetime guarantee and 


all: modules are stored and Randied in antistatic environments.. 








41 8MMz low power Tx/Rx modules in‘August 1998, issue128 + 





in the anicte ‘on AN8MHz Jow pow er Ts/Rx mexlules in August 1993, 
issué}28,{in Agure 4; the wansminer circuit, pln3 on the regulator 
RGL (78105); “Must &O 10 the OV rail In figuré 4, the receiver, circuit, 
recminal P15 is connected to pin 16 of IC1 the 341450278: 1. 


Figure 4. . 


“IneVAT Code ‘Size EXVAT — IncVAT 
£25.99 © NM25C 46M £17-01, £19-99 
£44.99 = NM26D 32M £2552 £99-99 
£64.99 © NM27E ‘64M £59.56 £69-09 
= NM28F 128M £127.65 £149-99- 








Code’ Size EXVAT = IncVAT PC100'DMMs 3 
NTO3D 4M O£6-80, = £7-99 | Code. Size ExVAT  IncVAT 
NIO4E &M £14-05° £12-99  VG55K 32M £37-64. ‘£44:99 
NTOSF AGM £17:01 “£19-99 : VGSGL “64M £62-35 -£74-99 
NIO6G: 32M. £25-52 £29-99 : VGS7M 12BM £122-35 £144-99 
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Douglas Clarkson looks at the bistory and 
evolution of this a science. 


Introduction ; 


The old adage — every picture tells a stary — 


is certainly true of the x-ray image. What we 


see Involves the generation of a fielci aix- 
ray photons which interact with tissue ina 
highiy characteristic manner and with the 
image being formed traditionally using 


essentially photographic processes. Each of 


these specific stens in the sequence of 
image proxduction is governed by a weil 
defined set of physical laws. Over the years, 
developments have cx andnued to antimise 
the information content of the resulting 
images and with at the same time a desire 
to reduce the dose of tonising radiation to 
the patient. 


Generating X-Rays 
The basic technique of producing x-rays 
has not fundamentally changed since the. 
discovery of x-rays by RGentuen in 1895. 
Figure i indicates typical designs of x-ray 
tubes where a pulse of excitation voltage 
accelerates electrons onto a heavy metal 
sarget such as Tenesren although 
Moktxienum tends to be used 
predominandy for tower energy exposures 
such as are used in mammography. These 
elements have a high melting point and 
aiso a high atomic number, which in tum 
increases the probability of fase moving 
electrons being attenuated in the target. 
However, the higher heat capacity oF 
Molybdenum causes it to be incorporated 
in anode designs to increase exposure 
throughput. The alloying of Tungsien with 
10% of Rhenium provides 2 greater 
resistance (o pitting on the anode surface 
and consequently is usect to prolony the 
life of an x-wiay cube. 

An imjpuortant practical paramerer for an x- 
ray set is its ducy avcle — Le. chat fraction of 


Figure 2. Basic 
feometry of the 
conventional plane 
x-ray diagnostic 
radiology, showing 
wse of tube shielding 
and 'ead dlaphram to 
reduce fleld of 
external scatter. 
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ihe Gme within which ft can secelerac 
elecions. The rapid hear buih up in the 
target area can easily degratie performance: 
or even clamuage the unit, Somes-ray qubes 
have a so called rotating anode design which 
allows the ares of active heat dissipation to 
be considersbh: increased. Diameter of 
Totating anode disks can vary from 5 em for 
mahiles to around ticm for powerful sets 
for angiograph:: Raciation cooling of the 


Cothode 


anode is an effective means of dissipating 
the absorbed thermal energy: Speeds af 
rotation are typically around 3000rpm. 

it is essentially the hich voltage which is 
chiefly responsible for the heating of the 
anode. At. far exaoyple, 160keV and 500mA4 
current for 0.2 second, the total enerey 
provided per exposure is 10,00K3]. 

As the stream of accelerated! electrons 
strike the anode target 2 range of 
processes take place. As the electrons 
suffer rapid de-acceleration, the majority of 
their kinetic energy is simply: tlegraced te 
heat as kinetic energy of the atoms of the 
target material. The rapid de-acceleration 
produces so called hrakiag racliation’ or 
bremsstrahlung. The maxintum eneresy of 
these x-ray photons is determined by the 
maxbnum enemy of the electruns that 
strike the target 2nd is given by the anode 
volige, The ‘tail of tow encray x-my 
phorons will contzin photons of near zero 
energy, Since, these photons would 
normally he readily absorbed evea by soit 
Ussue and canny essentially no imuging 
information, they are routinely absorbed by 


a ese 


Tungsten Target 
Filament in Slat 


Cathede 
Ratating Anade 


Glass Envelope 


Figure 1. Typical design of x-ray tube. a) stationary anode. b) rotating anode, 
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Figure 3. A typical x-ray spectra 
derived from a Tungsten anode and 
incorporating filtration, 
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Tube Wear and Tear 

It is inieresting to consider the factors which 
determine x-ray tuhe life. During the 
operation of the tube, Tiiagsten from the hor 
Slament and from che hot anode carget is 
relensedt and deposited on the inner surface 
of the glass tube. This acts very much like an 
additional electrode in thé aube, anc} in time, 
increasing numbers of elecuons suiking the 
walls of the tube cause alteration ancl 
degradation. Gliniitely, chis can Gruse toss 
of vacuum in the tube. 
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X-Ray Generation: 
The Future 


It is perhaps imeresting to speculare alsout 
possible future chevelapments in x-ray 
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Figure 4, Light beam diaphragm 
for projecting optical! outline of 


: Figure 5. Reduction of scatter in final image 
x-ray exposure on patient. 


by use of grid. 


‘filtration’ using thin sheets of Aluminium or 
Copper. Such filuration in an integral part of 
Most X-ny systems designed to reduve the 
dose of x-rays received by the patient but - 
without adversely affecting i image quality. A 
typical filtration thickness would be 2.5mm 
of Aluminium. 

The x-mys behave essentially as if they 
originate from 2 small focal spot so tha: the 
essentia! geonietry uf the imaging is. chat of 
4 point source as indicated in Firure 2. 
Obviously, the smaller the size of the point 
source the sharmer will be thar of the 
resulting image. ‘Typically the focal spot will 
be: approximately 1 to 2m in cliamerer. 
The shielding of die wibe and structure of 
the lezd) diaphram is important for reducing 
the field of external scatter. 

The energy of the incideni electrons on 
the targer material can also disturb the 
encrey balance within the associated 
eleciron shells of the tanget atom. When an 
éleciron in the K shell of a Tungsten atom is 
given Sufficient energy to break free from 
the atom, electrons from less tightivy bound 
shells can cascade down ta fill the gap 
within the K shell. The electron in ium 

racliaies a photon corresponding to the 
difference in potential energies it a 
experiences within the coulomb field of the 
nucleus. For Tungsten, the equivwlent valucs 
of these emitted photons is in the range 
38keV to 67.7keV¥ 

A typical x-ray spectrum with these 
characteristics is inclicated in Figure 3. This 
is 6Ss€ntially the cucve of ‘brekine’ radiation 
with absorption of lower energics due to 
fileation and superposition of characteristic 
K shell x-ray emissions. For 2 given x-ray set, 
the variable parameters of the beam spectra 
will be the maximum ke¥, the cube current 
and the time of exposure. ftpicaily these 
fatter ovo variables are expressed as mAs 
(mili Ampseconds}. In terms of image size. 
the aperture of the system can be altered 
fronta maximum size clown to as small a 
rectanguli area as requirecL The degree of 
fileation will tend to be constant 
throughout the product lifetime ofa given 
x-ray sev. A light beam diaphragm projects 
an equivalent optical image aperture 10 
assist in outlining correctly the area being 
imaged! as indicated in Figure 4. 

Modern x-ray sets auromaticatly select 
maximum keV and mA.s product for a broad 
range of commonly identified investigations. 
But, on many older systems setting of the 
keV and mAs parameters are still undertaken 
manually, Some simple x-ray systems such as 
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used.in dental investigations have only 2 
single keV setting. The chief advantage of 
high keV settings is chat resulting x-ney 
radiation is more penetrating — allowing 
uselul imaging of the abdomen and pelvis to 
be underaken. Modern systems can also 
urilise automatic exposure control to ensure 
that images are correctly exposed. 


Grids in the Image Plane _ 


One of the problems ofa conventional x+ay 
is the fact thac scattered x-rays produced 
inside the imaged tissue can contribute to 
the film image without adding any diagnostic 
information. The use of a secondary grid is 
indicated in Figure 5 where scattered 
phorons tend to be absorbed! before they 
resister on the x-ray film. The grid is 
constructed of a series.of metal strips 
beiween which is enclosed radioluscent 
material, The most effective form af this 
device is the focused] grid which is 
constmicred so that the alignment of the pric! 
elements match up with the emission 
direction of photons as they would emerge 
from the point source of the say beam. 

Unfortunately, while the coritrast is 
improved by recluction of scattered photons, 
the paxtem of the metal x-ray prid is 

invariably present in the resulting x-rev. This 
effect can be minimised by moving the grid 
At 2 constant rate during the x-niv exposure. 
This is the finction of a so called ‘Buck’ 
unit The use of these grids will aci 10 increase 
tO some extent patient doses — though the 
quatity of the resulting x-ray will be higher 
as regards the. sharpness of images. Fhese 
refinements cin.add significantly to the cost 
tO SUCH X-ray Systems: 
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Figure 6, Transmission characteristics 
of photons of specific energies 
appropriate far soft tissue, 
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generation, The chief challenge would be in 
improving the image quality andl at the same 
time reducing the dose to the patient. 

Figure 6 indicates the transmission 
chanicteristics of photons of specific 
energies appropriate for soit tissue. Ifa 
100keY maximum energy is require for a 
thick exposure of say l5cm, then x-ray 
phoion energies below this value are more 
highly absorbed and provide less 
information for the imagine process. 

There would be an advantage in utilising «1 
specu such as indicated in Figure 7, where. 
uke energy content of the spectra is well 
controlled and narrow and could be ‘tuned’ 
i required enerpy limits. The concepr of 
generation of mennenergetic photons is well 


: established within laser technology chough.at 


much smaller photon energies. Working with 
excimer Issers, photon enendes of the order 
of 20eV corresponding to around 100nn1 
wavelength have been developed. Even if 
photons of the required! energy could be 
generated, the practical problems of 
containing, guiding and mapping the phetons 
to the target area would be significant. 
Synchrotron technolopy is already used by 
‘big science’ to provide very intense and 
essentially monnenergetic x-ray phatons for 
experiments to investipate the struciire of 
matter. In theory it would be possible to 
develop a relatively small synchroteon source 
to deliver monoenergetic x-rays. The x-rays 


would be generated when the electrons are 


‘bent or ‘wiggled’ relative to their previous 


> fight direction and hence undergo 


acceleration. However, the uniformity and 


field extent of these beams are probably nat 


ideal for diaznostic radiology work. Also, the 
econamics of this approach have never been 


: considered to bring any significant benefit to 
: conventional x-my imaging technology It is 
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Figure 7. t[dealised narrow energy spectra 
for optimising cantrast information. 





interesting io speculate, whether disenostic 
says Will be produced in the same tied and 
tested meshod in 100 years time. 

Beiairon technolagy. where electrons are 
radiated within’spiral paths in compact 
chambers, is utilised in industry to develop 
very intense high energy x-rays for industrial 
inspection applications such as verification of 
welding of oil pipelines. There has been no 
move Lo use this technology within diagnostic 
ratiology — presumably because existing 
techniques provide sufficienily intense outputs. 


image Reception Systems 


Ir is very seldom that x-ray film is used on its 
OWN 25 4 Means of recording an x-ray image. 
Improved! image sensitivity is achieved by 
means of so called screens which trigeer 
additional light photons io be released and 
Thence be recortied on the film, The 
construction of direct €xpasure x-ray film is 
indicated in Figure 8. The thin layers of film 
emulsion are structured on either side of a 
thin base laver. While the actual process of 
producing a x-ray image-is a series of 
complex stages, some of which areas yet 
poorly understood, the key process relates 
io sensitising grains of silver halicle within 
the film emulsion. 

Because the grains carry the atoms of 
Silver (Ag), Chlorine (Ci) and Bromine (Br) 
of aiomic number 47, 17 and 35, the grains 
will have a dominant effect on attenuation 
of the x-rays. The outcome of this process is 
the sensitising of grains of silver halide by 
trapped elecirons released by the <niy 
photons, It is chese sensitive erains that 
become fixed by the developing process as 
black areas and with the unsensitised grains 
heing removed by the developing process. 
However, some unsensitised grains will also 
be fixed by the developing process. 

Figure 9 indicates 4 set of so called 
characteristic curves of optical density 
against the log of relative exposure at the 
lm. This is the. curve which maps io an 
optical density for + given relative quantity 
of ionising radiation presented to the film, 


At the top end of the exposure, where the ~- 


maximum number of grains are being 
sensitised, the response will tenct to flatren 
off as the remaining unsensitised grains 
hecome sensitised..Ac the low enc of the 
exposure tivoalving filnt screens where it 
may take more than 2 single fight photon to 
sensitise a single grain, it takes longer 
before the central linear section is attained 

The value of the slope of this linear section 
is tenmed the film gamumna and is typically in 
the region of berween 2 and 3. It is the 
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Figure 10. Utilisation of double {A} and X-ray single screans 
(8). The double screen provides for the highest sensitivity 
though the single screen provides fora sharper Image. 


ed¢rresvensas SREER PRA debe eRe wee 


TTrereLIICITiCirrlillitt irre itt tatty 


aepueter 


wPaadd i bbadaeereas 


SCT OCC Seed htaceeee 


Sttiepariteberas eres 


Peres Titi LILISee iittala tier iyy 


Pres beh eeais 


Xx—RAYS 


Saeeen 


' portion of rhe 


relevant skill of the 
radiogmpher to 
determine the 
characteristic of the x- 
Tay exposure sa thar 
the range of clinically 
imponant information 
is a5 faras possible 
within the log-linear 


characteristic curve. In 
passing, these concep 
of characteristic curves 
alsn apply to 
conventional film 
photography (see 
references). 

Figure 10 incticates 
how a screen can be 
used in either a single 
oer double mace. It is 
important for Hnal image quality daar the film 
is in direct contact with the suriace of the 
screens over the entire area, otherwise image 


quality will suffer through poor light coupling. 


The use of film screens in conventional x- 
ray nidiogmphy is essential for dase 
reduction. The generally preferred low 
values of dose associated with modem x- 
rays techniques has resulted in direct 
mdiography now being redundanr. The 
esseniial Comparison berveen relative 
efficiencies of ‘film only," and a modern rare 
earth screen is indicated in Figure 112 and 
Figure 1ib. When efficient sercens are used, 
only a iew percent of the film blackening is 
actually cue to direct sensitising of erains 
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Figure 9. A set of so called 
characteristic curves of optical 
density against the Ing of relative 
X-ray exposure, 
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Figure &. Cross section through direct exposure x-ray film. 





due to electrons released by the'x-ray 
photon. When using film screens, the 
speciral response of the film is also required 
to be matched to the wavelength of light 
photons released bv the seréen. 

In the more complex clinical systems, x- 
Tay cquipnmient manufacture encompasses a 
wide range of scientific, technical and 
engineering skills with patient safety an 
essential parameter. Specific points of 
difficulty relace to management of high 
tension supply cables and suspension of 
heavy system directly above patient. 
Competition between companies in the field 
is intense with essentially diree groupings of 
manufacturers — North America with the 
laggest marke: fallowed by Euwope and Japan. 

AN X-Tay system consists of a range of 
interconnecing sub-systems, The erzonomics, 
design and ease of controt can often be key 
aspects of system selection. It is increasingly 
common for ‘outside’ technologists, such as 
thase from the car indusun, to be involved in 
the design of such medical equipment in 
order to give it a sleek and appealing sre, 
Photo 1 indicates a streamlined system with 
an advanced elevating table showing the GE 
Compax 40 E table system. 

Mobile ssray systems are widely used ina 
hospital environment for imaging 2 wide 
range of patients on wards and intensive care. 
Atypical mobile system is indicated! in Photo 2. 


Measuring Radiation 


The Radiation Absorbed Dose relates.to the 
actual energy absorbed (in Joules) per Ke by 
a specific medium. The unit of absorbed 
dose is that of the Gray. This can be thouehr 
of'as the component of chergy which is 
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Figure i1. a} Efficiency of x-ray film alone 
6} efficiency of rare earth screen. 
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Photo 1. Modem:x-ray system with an advanced GE Compax’40 E ‘table 


system. ACourtesy' ig 


_— =— 


absorbed by 2 specific medium. The tose 
equivalent in units of Sievert is given by :- 


dose equivalent = absorbed dose (Gy) x On N 


where Q is the quality iactor which reflects 
the abifity of the particular ope of radiation 
tO initiate issue clamage. For the present N 
is assigned a'value of 1 and reflects the 
possible effect of dose rate or system of 
fractionation of the radiation into smaller 
doses of radiation. For x-rays, gamma rays 
and electrons the value of Q is unity and for 
alpha partictes QO has a value of 20, 

The close equivalent is calcutacec as the 
true indication of dose taken up by the 
body tor nidiation induced effects and is 
summed from various tissue compartments 
within the body which are exposecl The 
annual tevel of backeround radiation within 
ihe UK is around ImSv and swith the main 
variation relating 10 Radon exposure. 


Patient Doses 


Various surveys have heen undertaken of 
the variation in ractiation dose from a 
specific weil defined type of x-ray 
examinaiion such as chest or abdomen. 
Even within a given hospital, wich a 
x-ray sets, film and openitors, a MAGINUM (> 
minimum ratio of around 5 is wwpical and 
the miaximuns variaiion over investigations 
can range as high as 50 benveen imaging 
cenires as indicated in table 1. 


Examination Dose per examination (mSv) 
Mean Min. Max, 


745 4.37 
0.05 1.32- 
0.15 ‘6.50 
L33 ‘9.94 
1,22. Le ar 


Barium Meat 3.83 0.6 24,39 


Table i: Typical range of patient doses 
for a selection of commonty undertaken : 
x-ray procedures. (Courtesy NRAPB} 


range of 
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AS a practical approach to patient dose 
reductions, chere.are initiatives 10 replace less 


efficent Gakdum Timustanate screens with 


rire eanh screens anc oo use carbon fibre 
based plustic ray mbie iops in x-ray eciuches. 


These initintives atone could achieve a 


signilicant reduction in patient dove. 

*The actual relive picture of ihe 
annual average close to the UK population 
indicates that of the globai toral From-all 
contmiutions, natural and anificial, the 
contribution from medical exposure is 
around 12% of the total There sre subiie 
changes within chis assessment. Fhe use 
afc aniputerised ‘lomography x-ray (CT) 
is increasing while some conventional x-ray 
examinations are being undenaken using 
Masnetic Resonance Inaging (MRI) and 
also uitrasqund, 

In 1983, che coral number of x-ray 
examinations in GR hospitals was éstimated 
to be around 25 million — with the figure 
lewing increased by 2.3% trom 1977. The 
level of dental examirctions in the UK in 
1955 was esiimated to be around 8.5 million. 

The basis for any radiological examination 
Imohing xnays 1s is that the risk of not 
undersoiag the exarnination fir cupyeighs the 

slight risk of underaking ic. The vole of 
coats investmer for x-nrv equipment is quire 
long. at least af the onder of bemween 10 and 
15 years for many NHS hospitals. Also while 
many polessional groups of clinicians, 
radiologists, catliogriphers and physicists are 
working towards reducing patient doses, tis 
iniGative is not matched by any significa 
capita investment to achieve this aim. But, 
Signilicant advances in some ceawes have 
been made in reciucing the radiological 
exposure £0 chiltfren. 


Digital Radiology 

The immediacy of the information age anc 
ihe flexibitity it provides in handling daia of 
ali types has been apntied to the fielet af 
conventional diagnostic radiology. Wink 
Mage ClyRrure systems. an imape is crearecd 
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Photo 2. A'typical mobile vrais set - _ 
‘The GE -AMX4 + ‘(Courtesy GE) 





as.an array of (x,y) co-ordinates over a range 
Of digital values acco ring tur the dynamic 
ninge of the image A/D capture.system. This 
system provides'3 much more extensive 
range of options for the display, processing. 
storage and munsfer of images. For example, 
the ficicl of telemedicine. provides scope for 
remote analysis of such images over 
distances of chausanes af miics. A range ot 
data processing options including noise 
reduction, edge enhancement. subtraction 
of background during angiography etc. 
provide increased! Hexibility in both initial 
exposure and final reporting of image. 

One of the more basic approaches to 
‘cligital’ imaging systems relares to the 
caprire of an image using direct 
fiuoropraphic techniques where a TV image. 
is derived trom x-rays absorbed by the 
screen and then caprured. One technology 
pioncered by Fuji Film relates to enerev 
activation of fong lived] phosphor materiat 
by x-rays and with subsequent read our of 
light sismal by a scanning laser system which 
detects the released fight using a light guide 
and phoromuluplier system. 


Towards Film-Free 
Radiology 


Anew conipany. Trixel in France, being a 
joint venture between Thompson tubes, 
Philips Mectical Systems and Siemens 
Mexlical Enginecrine Group, is develaping 4 
new method of detecting x-rays digitally. 
Fhe key compement of the technology 
incomporates :unorphous silicon rechnolors 


avhich is evaporated onto a glass substrate. 


This tayer is sccuccured in a matrix of 
individual photodiode and satiching 
elements which is in turn covened with a 
scinullator. The wide dynamic range of 
smorphous silicon provides the potential 
for deriving images with low x-ray dose 
compared to cunventional film methods. 
Another advantage for the use of the new 
technology is the fact chat images cun be 
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lechnolopy mse seianium detectors 
fi avnike cr Vapra thro ugh put/oF 
Pouents. (Courtesy PhitipSynenical) 





displaved directly after exposure — in 
contrast 10 having to wait for conventional 
film to be developed. Such a system is due 
for release curing 1998. 

New lens are emerging in the world of 
diagnostic ridiofogy. PACS (Picture Archiving 
and Communication Systems) represents an 
emniromnent for the caprure and archiving 
and distribution of diaemostic images: using.a 
Tange OF imuging modalities. The conventional 
work of ditgmostic radiology is rapidly moving 
in this direction — invesrment permitcne, 
The min cirives in this market are systems 
for Computerised Tomography x-Rav and 
Magnetic Resonance Lbnaging which by their 
very nature are highly dependent: on 
computer rechnology — though increasingly 
the digzenostic radioingy market is waking up 
ro the uchvantages of PACS. 

The DICOM (Digital imagine 
Communication in Medicine) standarz! 
provides a veneral range of interconnecting 
daia definitions for nenworking together a 
range of iniaging devices includiine those of 
diagmostic midiologey. This essencialiv 
provides fora non-<dependen: vendor 
market. The DICOM standard has been 
established by the ACR (American College of 
Radiology} and NEMA (National Electronic 
Fiecirical Manufacturers Association). This, is 
an exaniple of srindaris being essential to 
harnessing cechnological developments. 


Data Storage 


The problems of stomge and retrieval of x- 
ray Gata within health care are significant. 
With even the best manual system, there are 


invariably problems with tost or misfited 


recanls, which both. results in significant 
time wasting for clerical, nussing and clinical 
staff. Also, x-eavs which cannot be located 


: may have-io be repeated. Most major 


companies in diagnostic radiology are 
invesiing heavily in image archiving systenis. 
At St. Thomas’ in Lonclon where typically 
1,000,000 x-rays will be taken in 4 five year 
period, the Siemens Siene: Magic View 
system has been implemented us a clata 
archive system and with a noted improvement 
in eHficiency of managing such reconds. 


Figure 4. High resolution 1024x1024 
image captured using CCD technology 
from fluoroscopic . 

exposure during 

angiograpy 
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contrast 
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heart. _ 
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World Wide Web Contacts 


There are already manv sites on the web which 
host marenal relating to ‘diagnostic racioiogy’ 
znd which is itselfa good starting point for 
web searches. Some of this material relates to 
public relacan pages of commercial conyxaies 
such as Kodak, Agia. Siemens and Philins anc 
others rekite to academic and educational 
onzinisations active in underpraduace and post 
gradusie medical taining. 

A smali subset of these addresses include:- 
http: //war.rad. washington. edu/ 
http://eve.therad. rpslec.edu/diag-sites. htm 
htip://eww.redical philips.con/elinical/index. hin 
http://www. agfa-medical .com 


Photo 5 Compact té@sieniGliacay Source and petectar 
bonk CCD Gamera captunip tioréscopin males allows 
optimal wothing’space for apphtations such A&tup ! ” 
implants: aid Fracture: {Courtesy Phiips Medical} ‘ 


Summary 

The first x-ray thar Réentgen toak of his 
wife's hand required alsout 30 minutes of 
exposure to prraluce. Ja over 100 years both 
the understanding of the production of x- 
rays, their use as a meuns of diagnosis and 
the more gener effects of radiation on the 
human body have advanced considerably. 
During this time, x-ravs have saved 
countless lives and cased the suffering of 
many. kt is curious 10 refate that potentially 
“raves could have been detected same 20 
years previousiv. and that the x-ray age 
coud have been even longer ubart it is ac 
present. Efowever, it secms likely that 
ativances will continue w be made in the 
drive towards ‘direct digital’ systems which 
will improve image quality and hopefully 
provide ior even greater advances in patient 
dose reduction, 
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Photo 6,/Design of modern ‘hucky system.where ‘scatter era is 
moved at’constant rate over the ‘exposed field to improve 
image contrast, |(Courtesy Philips' Medical) 
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fwe forgér about the humble niifk float, 
then serious development of electric 
powered vehicles has been going on for 
over 25 years, and production vehicles ace 
non available. Development of the 
huilrogen-powered fuel cell electric vehicle 
(FCEV), jxotentially che ultimate éco-car, is 
roeressing at a steady rate. and may-well 
he ready for commercial production in the 
eariy pant of the next century: 

Alternatively, development of compressed 
natural vas (CNG) veliicles began in the 
early 80s, ancl because CNG has a high octane 
rating, it allows higher compression ritios to 
be used with improved therrnal efficiencies 
and reduced €. arhon Dioxide emissions. 

However, the development of these 
dlrernative vehicles requires that certain 
problems be addressect thase being typically 
ringe, cast and durahitirv, It also requires a 
nesy energy supply infrastructure. We will nei 
gO tO petrol stations for refuelling, but 

‘power stations. 





Solar Power 


No doutn we have all seen the Honda 
conunercial on teleision showing their solar 
powered car which was designed for the 
fough World Solar Challenge held in 1996 in 
Australi. 46 cars from 13 counwies took pan 
in this endurance test. i: started from Darvin 
in nonhern Australia, and finished 3000km 
Iter in Melboume southern Austratia. 

The Honda two-man ‘Dream car uses 
4,500 monocrsudline silicon sofar cells 
Which are connected in the same way that 
ronf tiles are lapped over each other, and 
beld using conductive eposy resin, see 
Figure 1. 104 (14 -x 8 array’) cells form a 
panel structure laminated with a 
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palycarhonate surface material and silicon 
resin, and havea coral quipur of LORW and 
a solar cell efficiency of 23%. Yuasa provided] 
2 siver-zinc battery to supply power when it 
is rilming oF overcast, and is recharesx! 
during sunny periods when ir is nor 
required to power the vehicle. This battery 
weighs 40kg and has a nominal capacity of 
3.24kKWIL.A digitally controlled ‘peak power 
tracker’ (Figure 2) is used to rake care of 
variations in solar pane) Output. clue to the 
change in weather, ancl the charyc. state of 
the batten: 

The motor is a2 highly efficient dc 
brushless, moior which is an in-wheel design 
using an inner rotor mechanism, and drives 
the left rear wheel. The output is rated at 
6kW and proviles a top speed of 140kph, 
and a cruise speed of 1600kph. 


Electric Vehicles 


AL present the most favoured battery is che 
nickeLmetal hydride expe, which offers 2 
mange performance iwice that oF current 
lead acid batteries, and in temns of 
Gurabilic it is hoped that they vail have a 
life expectancy greater than leact-acicl 
batteries. The disadvantage is thar they are 
very expensive to produce, bui mass 
proxluction should move price downwuril. 
Hondas identified potential buvers for 
elecuric vehicles as those who tend to have 
relatively short conumuting distances, multi- 
car households and those with 2 strong 
covironment conscience. The car needed 
to be versatile for a variety of jourmcy types, 
it hac to be safe, efficient and posses a clean 
and quiet powertrain. In terms of styling, 
the requirement was for 2 contemporary 
look, vet one that was clearly clistiaguishable 
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as an electric vehicle. The Honela EV in its 
production form meets all these 
requiremené and more 

The drivetrain power and the bartery pack 
(24x 12V barteries) are mounted 
luvlemesth the vehicle in a totally separate 
compartment. This hss the effect of 
lowering the centre of gravity, proxtucing a 
high driving position for good visibility, and 
a flat flomr for easy eneey and exic 

The Honda drivemuin, which drives 
front wheels comprises the motor, the 


the 
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Figure 1. Honda 
‘Dream’ car solar 
pane! construction, 
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Figure 2, ‘Peak Power Tracker’ from Honda ‘Dream’ car. 
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controler and the transmission. The dc ; remains constant to che §,750rpm masimum. : best level. The phase control system — 
brushless motor comains rare earth high | The power electronics are fully integraedt =: advanced angle control, field werkenine 
Ssirengih magnets and achieves 96% peak : into a single water-cooled| power control unit : control — optimises motaring in both urban 
efidenc. lis performance over'a wide : mounted atthe front of the car The power > and *moionvay" conditions. 


range of speeds anu Joads can wansmit supply is switched on by the ‘ignition’ switch 


4470 ites 


hbidders 


power efficienthy through a fixed mitio : and the motor control unit analyses the Regen erative Brakin Fe 
iminsmission with 2 parking lock system. : driver's instructions. This.ma nages the ; ; ; J 
Maximum motor torque (275Nev203b f) is: motor via the cantrolier. The controfler uses | Regenerative braking, with ABS, is includect 
available from 0 to 1,700rpm, and is : IGBTS (insulated gate bipolar transistors) : tO take advantage of dhe Cnerpy Fecorery 
comparable to the torque from athree fine 2 which are solid-state high voltage switching — rhat is possible with electric vehicles. . 
internal combustion engine. Maximum : devices. A PWM (pulse width modulation) : Regenerative brakes work on the principle 


power (A9KW) is achieved at 1,700¢pm. and = contol system maintains the poweratthe  ; tat when decelerating or braking, kinetic 
: energy from the wheels is converted back 
: into electricity. Three electronic control 


Photo 2 tre tae : units combine hydraulic ane regenerative 
team sit back-to-back in : braking. 


; and with no throtte. During normal braking, 
: the regenerative power increases linearly 
with the applied brake force, while during 
dawnhil! driving, with no throttle, the 
regenerative Braking increases with the 
stcepness Of the slope. An elecuic vacuum 
PUMP Operates in the same fashion as 
‘powerassisted’ braking in conventional cars. 
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See Personal Commuter 
‘* cas.) oe J 

ie ae: ee .| | Vehicles 

oN de Re a ie ee ee : Sees) © Tovora ore producing 2 whole range of 

: : ‘alernative’ forms of vehicles. The personal 
commuter vehicie, ihe ‘e-com,’ is a compact 
2-3seater car It was designed far safety, 
peciormance,-camfort and practicality, with 
advanced microcomputer contral to 
maximise energy efficiency. Once again 
sealed nickel-metal hydride batteries 
(160kg), raced at 20A4h, are mounted under 
the Hoor, anc have a cruising range on a 
single charge of 100km. An on-board 
charger allows charging from the domestic 
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mains supply, This amount to 2.5 hours for 
a 230V supply. Battery voltage is rated at 
285V (Figure 3). 

The drivetrain comprises 3 permanent 
agner meer paired with a three-shatt, 
sinele-speed 8.17 reciuction wearbox.. Peak 
output at 2,200 in 3,500rpm is 19KW with 
maxinim torue, SONm, obtained at 
22 00rpnw Top speed is 1G0knvh. 


The Hybrid System 


In recent years a compromise has been 
developed that combines nwo currentty 
avilable power sources to prexluce a hybrid 
vehicle that combines the advantages of the 
internal combustion engine and the elecaric 
motor Treo such basic systems are availabtc 
— the senes hybricl and the paraile! hybritl 
(see Figure 4). 

The series hybrid system uses the engine 
to power 2 penerator, which procuces 
eleciricicy for the electric motor that drives 
the wheels. The tow-ourpur petro! engine 
operates almost continugusly in its high- 
efficiency ninge, charging the battery while 
it cuns. One disadvantage is that the electric 
motor is larger aud heavier than in the 
parailel system. 

The pxinallel hybrid system uses both the 
ensine and the nator to chive the wheels, 
and allocates the power of each according 
to the driving canditions. The petrol engine 
can power the wheels and charee the 
harieries simultaneously. 

The Toyou Hybrid Sysien (THS) 
combines the best features,of both rypes of 
hyhrict systents, and uses a 16V 1500ce 
petrol engine in conjunction with a 
brushless, ac, 30KW permanent magnet 
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synchronous electric motor (Figure 5). 
Dunng stact-up anc at low speeds the 
electric motor drives the wheels, but during 
non driving, the engine prowides most of 
the reaver to the wheels and changes the 
nickelmetal hydride battery pack. When 
additional power is used the elecuric motor 
kicks in, powered from the-baitery pack. 
The distribution of engine and battery 
powerés computer controlled, anc will alter 
depending on dciving conditions, ensuring 
smoath, responsive performance, Benefits 
of this system are char che engine operates 
consianiy in its peak efficiency range, anc! 
the battery pack never needs oxternal 
charging. Additionally, in city stap‘stam 


diving, the electric motor prowicles much of 


the power to ihe drive wheels so the system 
offers twice the fuel economy of 


“Photo 4 (Engine compartment ‘of Honda EV. 
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conventional vehicles with only half che 
carhan monoxide, hydrocarbon and nitrigen 
dioxile emissions are up to one tenth at 
current regulations. The result isa medium 
size vehicle with an amazing 89mpez ful 
consumption, and a cop speed of 100mph! 


Power Split Device 


A phinetary gear arrangement is used 10 
dlocare engine output berween the crive 
whecis and the genemtaor, and by 
controlling the generator rate of rotation, 
the power'split device funciians like a 
continuously variable transmission. Engine 
Ouiput is directed in to the planetary carrier 
2nd our throuvh the sun gears in the 
generator and through the ring gear to ihe 
motor and the drive wheels (see Figure 4) 





weight and improved fuel econamy. 

: = Power distribution from the perio engine 
: is determined by factors such as the anrount 
of pressure on the accelerator, vehicle 
speed ind batrery charge. The, proportion 
that is wed for traction is balanced with the 
: nee to yenene electrical power. Electrical 
7| : power produced by the generator may then 
be used to operate the electric muitor, 
which can help prapel the vehicle. When 
the vehicle stops or decelerates ai low 
speeds, the petrol engine sutomaticaully 
~ stops to conserve fuel. When accelerating 
Photo 5. Honda powertrain. = : from rest, initial power is provided purely by 
the elecizie motor, witli the petrol engine 

: coming on line later. Similarly at low speeds, 
Engine " + increases fuel cHiciency but allows the : orwhere the engine is Operating ai low 
engine co be made front smaller, lighter : revs, fuel is cut-off and drive is proved by 
parts, than for corresponding higher revving the electric atotor. ; 
engines. This results in tess friction, reduced = 4 by-product of using an electric motor is 


t= 
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In conventional petrol engines the 
compression ratio and the expansion ratio 
are set the same, with the compression ratio 
Sef to prevent ‘knocking.’ ina high 
expansion ratio cycle engine, the 
compression and expansion ratios are set 
independendy. A higher expansion ratio 
allows more ofthe cylinders expansion 
pressure to be converted to drive power, 
and increase thermal efficiency. The engine 
has a srnafler combustion chaniber and uses 
inteligent variable valve timing to 
continuousty change the iniet valve opening 
and closing to match operating conditions. 
During de compression stroke the closing 
of the inlet valve is greatly retarded which 
means the actual compression starts when Power 
the air intake valve is closed. This makes the central unit 
exp2insion ratio substantially higher than the 
compression ratio. Engine revs is limited iw 
a maximum of A000 which not oniy 
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Figure 3. System diagram of Toyota ‘e-com’ car, 
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@ Series Hybrid System 
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"1: Direct current 
*2: Alfemating current 
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@ Parallel Hybrid System 
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Figure 4. Series and parallel! hybrid systems, 
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@ How THS works 


1} Starting out or moving undar vary low foad 4) Decaleration or braking 







Generator = Inverter 


o— 


Generator Inverter 
Sp 2 wmen| Battery 












Petrol engine 


; Petro) engine 
idiing or stopped 


idting or Stepped 





{A) 


Meter 


(A} Car propelled by electric motor. A renerative braking used to charge battery. 


2} Nanna} driving 5) Charging the batteries 


Genarator Inverter 


Generator Inverter 





Battery 
Petrol 
engine 
Motor 
(8} Engine's power drives the vehicle and (Q) if battery charge is low, engine power Is 
{C}) generates olactrichy to powar motor. used to generate etectricity to charge battery. 


3) FulHthrottle acceleration 


Generator Inverter 


in addition to engine and generator, 
energy is taken from battery. 





Figure 5. Toyota THS system. 


thar it cin be usecl io generate electricity to 
charge the battery pack. When decelerating 
or braking, kinetic energy from the wihteels 
is converted back into electricity. When the 
ciriver applies the brakes, bath a 
conventional hydraulic braking system and 
the regenerative brake system opemte, with 
prority going to the regenerazive braking 
SYSLENL LO Maximise energy recovery. 


Toyota Prius 
The Toyora Hybrid System has been usedin 
ithe Prius (latin for ‘ahead’ or ‘advanceci’), A 
sleek five seater saloon that has been on- 
sale in Japan since fast December at 
approximately £9,200. Unfortunately, Toyota 
have not decided to sell the Prius in the: UK, 
although it is their intention to developed 
the cancept for global introduction. Figure 7 
compares fuel economy and CO: volume 
emission berween the Prius and a similar 
conventional yehictes. 


: Photo 7. Toyota 
Next month we look at European effortsar i BESae favener. 


hybrid engines and fuel cell electric vehicles. ——_— — 
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Figure 6, Honda 
‘Prius’ powertrain. 
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Figure 7. Honda ‘Prius’ fuel and CO? volume 
comparison with conventional vehicle 
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Charles Webb describes bow to greatly 


increase the versatility of a standard 
photographic flash gun. 


Introduction 


With PhotoFlish a standard 
photographic flash gun acquires 
a versaulicy hat can only be 
equalled by the much more 
expensive units typically used 
by a photogniphic studio. 
Control of the fash intensity 
either from ihe camera or 
manually will expand the range 
of creative lighting ar every 
ohorogrspher's commanch 


Operation 


A mexlern flasheun has three 
main contacts on its hotshoe. 
When the centre contact is 
grounded ro the side contact of 
the shoé tne flash will fre whilst 
ic Will rapidly tum: of when the’ 
quench terminal is grounded to 
the side. contact. The chant 
(Figure 1}, etken from 
manufacturers fieures, shows 
that the lunger the fash is 
allowed to fire dhe greater the 
power quipur, anc hence the 
mye fight produced. 
PhoioFlash contruls the power 
of the ash by varying the tire 
delay benveen firing anc 
quenching ube flash. 


PROJECT @} 


RATING 





- 
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The least expensive flasheuns 
avilable have only centre anc 
side conticis and no meihad of 
cuntrolling the auiput power. 
They can only be firecl se Full 
mover. The next range of 
fiashguns havé an omical 
feedback or auco seuine. where 
the light reflecied from the 
scene to the flashgun is used to 
contra! the flask output. 
PhotoFlash can fire Goth these 
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wpe of fash guns but emanate 
control cheir ourput power. 

Flashetuns that arc dedicated 
toa particular camer: have 
electrical contacts in the foot 
lor fire and quench..Fach 
particular camera rinve has a 
propriemrny method of 
atranging these contacts and 
the shoe clrawn in Figure 2 is 
for a Nikon compatible un. 
Orher ranges will have different 
configueitions but will broacily 
operate in dre same nidnner. 

A modem camera should be 
equipped with YTL (through 
the lens!) fissh control When 
the shutter is Opened. to allow 
light to reach the Alm. the 
camera Bash will fire if there is 
insufficient ambient figi, As the 
camera flash fires a sensor 
measures the zamounc of light 
falling onto the film and murns 
off the flash when the correct 
exposure has been achieved! 
When using 2 second or slave 
fashgun the stave fash should 
aiso he conmolicd by the camer. 
With the ‘sight’ camer, connecting 


cord and fasheun this is possibie.. 


Usually the equipment is limited 
to the praducis of ane camera 
nuinufacturer and full compatibles. 
For non comparihte 
equipment another method of 
conivolting the slave flash is ta 
monitor the camera fash and 
io fice the.slave flash when the 
camera Hash firés and then 
quench it as che camera fash 
extinguishes. Even if the slave 
flash is providing the majorin 
of the iluminszion the TTL 
system in the camera will 
measure the amount of fight 
talling through theens anel 
onto the filny anc quench its 
intenuil flash, and thus the 
slave unit, when sufficient 
exposure has accumulated. 
The infra-red (iR} remote 


Figure i. Power Output Vs Duration of Flash. 
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handset controls the three 
functions of up to four 
PhotoFiash units. First. it enables 
the photographer to manually 
fire ihe slave flash from 2 
distance. This is useful when 
measuring the flash ourput from 
the position of the photographic 
subject. Second, it controls the 
amount of power Put out in 
mantial mode with 64 steps. 
Third, the enable control allows 
the slave flashes to be selectively 
triggere<| by the camera flash. 
Setting up a aurnbér of slave 
flashes is eased if chey can be. 
fired individually or in vroups for 
evaluation and then togerher for 
the final exposure, 


Circuit Description 
The system is designed as 2 
interlocking trio of subsystems, 
Fach wil] work alone and the 
others can be actded ata later 
lime when needs change. 

The slave flash fire and 
remote quench subsystem 
(Figure3) consists of a lighr 
amplifier D4, 1C6a, [Céb 
followed by two mono stables 
IC7a and IC7b, with IC7a firine 
an 2% positive going edge and 
IC7b firing On a negative eoing 
edge. When the camem flash 
fires and so sharply increases 
the light levei there is positive 
going pulse prexluced on the 
quiput of IC6éa. The increase in 
voltage is picked! off by ihe 
Schmitt trigger IC6b and the 
positive edge of she ourput 
pulse wiggers 073 which fires 
the fiash through TRI. When 
the light fom the camera flash 
decays the resultant negative 
edge will tigger IC 7b and 
quench the slave flash. 

TRI and TR2 in open calfectar 
mode are used fo connect to the 
fire and quench circuits of the 











slave fashvun. No voltages from 
the PhaotoFlash controller are 
impressed on the shave flesh. 
Same older flash guns may have 
an output voltage on the centre 
‘firing’ pin of 200V or so, In this 
ase TRI ancl TR2 should be 
changed to sav a MPSA42 
(Lil29G), with 2 300V rating. 
The 3ms duration of use 
output pulse of 1C7a simulares 2 
camera mechanical shuuer 
opening of 1/230 second. The 
quench signal will only be 
accepted by same flashguns 
whilst the ‘shutter’ is ‘open’. 
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pulse from the master flash. 
The manual power contral 

consists of 1C2, [C3 and ancillary 

components, 1C2 is an 


From experiment very simple 
circuits are sufficient to fire the 
slave flash bur it is more difitcuit 
to detect a clean énd of the lizhr 


Figure 2. 
Hotshoe 
connections. 
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Niken Hotshoe from above 


is 


Fult © 


Slevadc 
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electronically aitermsble potential 
divider with the aurput on pin & 
1 set fraction, in 6&1 steps, of che 
vollage between pins 1 and 4. 
When the slave fash fires DI is 
uminated causing the output 
of IC5a £0 go high. Ci 
commences to charge towards 
the positive supply anct wien its 
valtuge exceeds that from che 
potential divider 1C2 che ourpust 
from [CSh will go high se cucning 
on the quench transistor TR2. 

It is necessary 10 Measure Ure 
firing chimttion of the slave fiash 
from when the light is detected 


IGi = TSOP 1838 


IC2 = DS1869 
IC3 =HT12D 
104 = 4081 

ICS, 6 = TLC272 
IC7 = 4538 
Q1-6=BC548 


Di, ¢= SFH2030 
D2, 3 = 1N4148 


Figure 3. Recetver circuit diagram. 
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Figure 4. Circeutt 
diagram for tR 
transmitter. 
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Potymer Fibre-Ontic 


———— Plastic Wedge Attached fo Fiash Hear 





since there is a considerable 
delay (some 400u5 seems 
typical) berween grounding the 
centre contact and the flash 
emitting tight. 

The electronic poential 
divider 1C2 is controlled by the 
simulated push buttons TR3 
and TR4. A momentary closure 
of TR4 will increase the dividér 
position by one natch whereas 
a closure on TR3 will decrease 
the position. Ifa push-button is 
depressed for one second or 
more then the divider will 
change by 10 positions per 
second until either the 
Minimum or mdmum position 
is reached. lf the remote 
control facility is not required 
then TR3,4 can be replaced by 
mechanical push-buttons. 

Tie third subsystem is the iR 
remote control transmitter 
(Figure 4 ) and receiver. The 
dita is impressed upon a 38kHz 
1K carrier to increase the 
effective range and data 
imtegricy, the carrier being 
generated! by dividing the 
455klz of ihe ceramic 
resonator XTALI by 12. The 
HT1I2B enceer also has the 
facility of beg in standby 


eT 


Heat Shrink Tubing 
Figure 5, Plastic [ght gules and connection to DL. 


moxle uatii one or more of the 
dara lines are taken lon: The 
law quiescent current (a few 


i pA) helps co ensure long battery 


life. When a key is pressed the 
connected clata line is taken to 
within a diode drop of ground, 
thus turnings on 101, and at the 
same time the corresponding 
address line is also forced low. 
As a result the columns of the. 
kevboard correspond to 
different addresses whilst the 
rows Comespond to diferent 
controlled functions, The TR is 
generated by TRi which passes 
a current of about 20mA 
through the LET. 

At the receiver, see Figure 3, 
the receiveci IR is amplified and 
demodulated by iC}. OS 
changes the sense of the data 
and presents it ta the decoder 
C3. If four correct sequendal 
transmissions are received then 
DATAVALID is asserrect and the 
new data latched on outputs DO 
to D3. IC4 ANDs the received 
Data with che DATAVALID signal 
to force the three stenals other 
than ENABLE to be only 
momentarily valid. The ENABLE 
line is latchect hieh to allow the 
flash sensor to actinutc via the 
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Sold excess conductor 
undemesih ard allow to edhere 
io keyboard and backing 


’ Remove Cotumn 


Figure 6. Cutting down the membrane keyboard to 3 x 4. 


CLR inputs of I€7a, b. 

1FDi will flash when valic! 
data is recéived- and turn on 
continuously when the ENABLE 
signal is high signifying that this 
unit will respond to an external 
flash stimulus. 


ec bhitee 


Construction 
Construction of the units onto 
the PCBs should cause few 
problems chough the prospect of 
soldering surface mount clevices 


:- may cause apprehension A earthed 


soldering iron with a 1 mm or 
smaller bit is required tovether 
with some 225WG solder. 
inst mount the SM (surlace 

mount) resistors and cupacitors. 
Melra small bump of solder onto 
one af the pacds. Using a pair of 
tReezers manocuvte the SM ‘3 
component into the comect 
position ani then melt the salder 
‘The $M device will seule into the 
solder. The other end can then be 
soltkerec! into circuit normally. 

The same technique will 
work with IC7..On each of the 
16 pads put a small amount of 
saliter and also tin the ends of 
each leg. Position [C7 with the 
correct orfentation (Gf pin 1 is 





not marked then the legend ts 
reatlable when viewed from pin 
1} on top of these solder 
bumops. Applying 2 small 
amount of downward farce on 
IC? whilst heating each leg in 
turn should cause each leg to 
sink into the solider moundls. 
Check all connections with a 
m2enifving gizss and a small 
point ( sewine needle or 
something equivalent ) to make 
sure that they have bonded. 
The above is contrary to the 
usual practice of applying sokler 
and Hux to ite heatedt joint. 
However it appears to sive 
reliable joints. 

On the receiver board the 
height of C1, LEDT ancl D4 
should he controlled so that 
they line up with the 
appropriate apertures in che 
enclosure. The:fegs on DL 
should he leit tong enough to 
bend it over by 90° as shown in 
Photo 3. D1] seems to collect 
enough light fram the local 
stave flash through the lic of 
the specified enclosure. The 
transmission can be made more 
specific using a polymer light 
fibre optic, as shown in Figure 
5, 10 ceansmie the tiehe from the 
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Figure 7. Component overlay for transmitter PCE. Figure 8. Underneath copper layer for transmitter PCB. 





slave flash. The fibre can be 
fasiened to the PCR using hot 
melt elu; anc che enclosure 
may be painied on the inside to 
make it opaque. 

The Rash sensor D4 should 
only receive light from the 
camera fash. To this end the 
photodiode.is mounted in a 
short aluminium tube and use 
joint is sealed with a piece of 
heat shrink tubing. The onen 
end of the rub: should point 
towards the vicinity of the : 
controlling flash when the unit: 
is 11 Use. 


the top of che box. The top of 
the speciiied box is aniyv wide 
enough fora three column by 
four row keyboard and the 
menibrane unit may be cut down 
10 fit. Take ereat care not to cut 
any of the ribbon cable traces and 
refer to Figure 6 before wielding 
the scissors. Ina like manner the 
key board may be reduced to 
one or vo columns. Purchasing 
a.ready macte keyboard of the 
COMect Size may mean that the 
row and column connections are 
not compatible with the PCB 
layout shown, 


#etdd ie bese 


sdleeedbbaadt 


tbeadaoe 


sdaeliabiaetaesacwriti¢erers 


PPESSP Edd db unes apuay 
CEPR AC ER eee 





Genérally; all the non : My Own experience suggests 
semiconductor parts'shoutld be a a a ee 4 ; thar the membrane keyboard 
soldered in followed by the non ideale hah eed : (Photo 1) though good looking 

: "IOS - , ‘ : = ect is compounded br the lack 
followed by the CMOS paris. battery clips need to be finnly : for correct dectrical orientation, — jae eile ae a, et 
s = = ‘ a 7 J = : i ; fi oe oe es 
Check carefull chat the power soldered to both sides of the The keyboard for the IR ee Re 
supply and ground joints on the: board, and any ihrough > transmitter is specified as a 4 x ' lhe eaceal ae 
top of the board have been : a : , . : e ; alternative discrete key switches 

p} : Ae connections must be soldered > 4 membrane assembly and the ae a ee ae 
saldered where required (with a both sites. The Rdiode Dlon 2? connection mace for this will En a ee er ee 
larger solterne iron 10 achieve: . ; : piece of 0. Hin. perforation sirip 

me S ea; ihe teansmitter should he ; have to be brought down : board which in ture is mounted 
soldering temperature). The © checked with an resistance meter : through a suitable slot curin 


te) che tid of the box may not 
look as professional (Phato 2) 
but it is more pleasant to use and 
has proven reliable. 

Before powering up for the 
first time check visually that 
there are no solder bridges or 
dicy joints and that an ohm 
meter incicates 4 non short 
circult across the power lines. 

The frst mechanical 
consideration of the receiver 
unit is the provision of a 
connection to the four of the 
flash gun, Usually 2 suitable 
shoe can be purclused from 2 
pic used camera shop or by 
buying the-comect cable for the 
mike of Bash gun and 
modifying the connections 
accordingly: Altematively, 2 
simple shoe can be bought and 
modified by adding acdditicnal 
coniacas, With basic metal 


SUCLH RECESS PRETO E TOC ede dade hh iederesere 


Photo 3, Rx Interlor showing Aluminium tube for flash sensor D4. 
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Photo 4, Receiver & flash gun on tripod. 


working tools and patience a 
shoe can be tabneatred from a 
piece of fin. wicle briss strip. 
When all else faits the foot of 
ihe flashgun can be iaken apart 
and an additional 3-pole socket 
atidedt in wherever there §s 
space. Be aware that the 
Internal generator in a flasheus 
may produce several hunclrecd 


volts across a hefty capacitor: a 
nasty shock can be the result of 
not checking it is completely 
discharged prior ta 
commencing work. 

Mounting the reeciver 
assembiy to a fighting stand ar 
tipcxd is cone with the 
photographie industry standard 
1/din, 20 Gams per inch (tpi) 


Fifure 9. Component overiay for receiver PCB. 
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Whitworth threaded nut 
fastened to. the other edge of 
the enclosure (Photo +4). The 
nut used ise piece OF 
aluminium drilled and tapped 
10 size. brut it should be possible 
to find a suitable nut and using 
epony stlue fasten ited the 
inside of the enclosutc. Same 
form of aaaiecimen: ability is 


usetul both for positioning Lhe 
PhotoFlash assembly ancl 
because the flashgun tends to 
mike the while mther top heny 


Testing and Use 


The IR dicxle in the transmitter 
should emit 4 just visthle glow 
when a key is pressecL The 
current consumption should 
rise ta around 106m. Ii there 
appears io be 2 feuls check the 
kevboard and diode for correct 
connections before 
investigating Rerther. 

In the receiver set all the 
address switches to the on 
position (shared) and then 
open the switch cooesponding 
to the address required. The 
seich nearest to the battery 
end correspands ro channel 4. 
When ube address is vorrect ihe 
LED should flash as data is 
received. If the LED stays on 
when the appropriate enable 
transmitter key is pressed then 
the Remote Control system Is 


Figure 10. Underside copper layer for receiver PCA. 








probably working correctly: A 
response ranve of about 10m 
should be obtainable, Ateach a 
fash gun co che shoe anc 
measure the volrage on the fire 
and quench pins. These should 
be in the region of 15V and 5¥V 
Fire the flash using the remote 
control io check that the fire 
circuit 18 Operational. 

Set SW3 to the Inecal position 
and confirm that the flash puts 
out a variable amount of light 
depending upon the setting 
impaned to 1C?. If chis does not 
appear to work check the 


oneniation of D1 and for any dry 


joints around IC5, In a low light 
environment check that a neardy 
zero voltage is present at 1IC5 pin 
Land pin 7, and thar the: remate 
control can aiter che voltage on 
pin 6 of ICS, Pur a bright 
continuous light close to D1 and 
check with a voltmeter that a 
logic high propagates through 
the circuit elements culminating 
in the uirning on of TR2. 

Use the remote contra! to set 












Figure 11. Topside copper iayer for receiver PCB. 





the ‘enable’ line high, — 
iuminatine LED1. Ser SW3 ta 
the remate pusition and fire a 
flasheun so that it can be seen 
by the sensor D4. The slave 
flash should fire in synchrony. 
ff not check the integrity of the 
connections around §C7 and 
mensure the. valtages on each 
pin looking for shorts or open 
circuits. Check that the enable 
line is hulding pins 3 and 13 
high. te is difficult to confirm 
the operation of IC6 without a 
scape but 2 voltage blip (as 
seen hy a volumeter) should 
wppear on che output pin 7 in 
response to a flash fired ar D4. 
The remote quench may 
checked by forcing it to 
respond to 2 long or short flash 
pulse from the camera. Set up 
the e1imeéra and PhotoFtash so 
the flash units of bath will 
lhuminate a nearoy white 
surface. aking a picture of usis 
surface should produce a very 
low povcr fash irom the slave. 
Replacing che witite surface bya 


="(t> 1308 C’rePpP 








black one should cause 2. more 
powerful fash, Errors suggest 
tat the Connections sround 
IC? are faulty. 

AS an. example of the vse of 
the system imagine that you aré 
going to take photographs ar2 
party held ih a large room with 
a white ceiling. Place one or 
more PhoroFiash units in the 
room set to Huminare the 
ceiling ancl adjust their 
positions for che most even 
Hlumination reflected onto the 
guests below. Set each SW3 to 
ihe remote position and set 
‘enabic on At the pariv use 
your camera with its builc in 






fiash as. normal. The slave 
fiasies vill illuminate che com 
that is bevond the camer: flash 
and should give you a set of 
pictures without chat inky dark 
backeround, Carcful 
arrangement can make it 
appear as though you did nor 
usc a flasheun ai all! 

The manual made {set SW 
10 the full or local positions) is 
of most use when illuminating 2 
sill life for perhaps 2 portrait} 
where the ratio of ifuminazion 
from vurigus light sources 
neects to be fixed. A flashmeter 
will be found to be a useful 
adjunct in this situation. 


TRANSMITTER 










RESISTORS 
R1,.2, 3, 4, 5,4; 
9,.10; 16,-15, 17, 


Batteries 
PCA 


Screws li 
Connecting Wire. 
‘Whitworth 7/4in. 20ipi nut 


RESISTORS m ; 

R1- 2aR Min Res M22R 
R2 1K Min Res. Mik 
R3: 10M Min Res MiOM. 

.R4, 5, 6, 7 1M Min Res MIM 
‘CAPACITORS *> , 

‘Ci, 100nF WW41U 
C2,:3. 160pF BXZSF 
Semiconductors 3 
ict “HT12B JA33K 
TRL BC547 00140 
TR2, 3, 4; 5 BC548 Q8730 
MISCELLANEOUS van | 
XTAL 455kHz Ceramic Res. ULG1R 

aLEDig SFH487 CYB8V 

SKG/2 ,3;-4 AAA PCE Clip GU65V 
Wi 16-W Keypad “O4E 
‘Box Wyre Smt LHEOX 

‘Batt Holder AAA x 2 JBS3E 
a AAA type. 2 reqd. SY50E- 
Assorted Screns: : 


23, 24; 27: 34 10k Surface Mount DJi7T 
R21, 22, 28, | | 
29, 30, 100K Surface Mount DI22Y: 
R32 220k Surface:biourit BIDZA 
R33 33k Suriace Mount Ds19y 
R34 ‘68k Surface Mount DIJ2iX 
Ri, 42 1 Min Res Mik 
RB 2k2 Min’ Res “M2K2 
R11, 14 “33k Min Res M33K 
R13 ‘200k Min Res PM3A30K 
R25 68k: lin Res MG8K 
R26 10k Min Res M20K 
CAPACITORS aa 
Ci2 . ‘OOnF - W470 
63,°4,.5, 6 _ Atak DHSSH 
SEMICONDUCTORS. | 
TR1; 2,3, 4,5;6 8C548 08730 
C1 TSOP1838 NUGTX 
C2 DS1B69 © LE2IX 
Ic3 ‘HEL2D AEISU 
104 ‘4081. OWS8C 
IC5, 6 TLO272- AVOSY 
Cz ‘4538 AB23A 
Bt, 4 ‘SFH2030 CYSOX 
D2, 3 1N4148 GL808. 
LEDL Red LED C731) 
MISCELLANEOUS — 
a2 Quad DIL Switch JHOR) 
Siva 4P SPIT FHOIB 
SW4 . SPDT. Switch FHOOA - 
Ski, 2,°3,4,5,6 ASA PCB Battery Clip 'GUS55V 
Box Type DOOD ZB02C 
AdAtype 3. read. FYS0E 






































































































September 1998 ELECTRONICS AND BEYOND €2ip 


An Asteroid Strike 
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Steven Spielberg's new blockbuster movie - with its 
computer-animated interpretation of a comet striking 
Earth - promises to be a big bit at the bon office. But 
computer scientists at Sandia National Laboratories are 
creating some big bits of their own. Stephen Waddington 
reckons that they may have a better appronimation of 
what a veal asteroid catastrophe would be like. 


sing virtual reality 
techniques, decacies 
of experience in shock 


physics. advanced!) Compurer 
nrograms, and the world's 
histest COMPUTED, SCIENUSES at 
Sandia National Laboratories 
have recently completed one 
of the largest hypervelocizy 
impact physics calculations 
ever pértonned. 


Asteroid Hit 


In the ktest computing 
scenario, an wteroid a lide 
under a mile in diamecer surikes. 
the Arantic Ocean 25 miles 
south of the US East coast. To 
model the even the scientists 
broke up a 120 square mile 
space that roughly approximares 
the Neay York City metropolitan 
area, Ue air above. ancl the 
water and earth below, into 100 
million separiae cubes. or ericts: 
Sandia's Teraflops 
supercomputer then calculated! 


what hanpened inside each 
cube as the asteraid splashed! 
down. The cubes were 


reassembled to praduce 2 three- 


dimensional moving picture of 
the collision. The Teraflops, 
currengy the world's fastest 


computer, performs more than 
one trillion mathematical 
operations per second. 

The simulation is no video 


vane; the calculations take inte 


accauit the real-world laws of 
physics governing time, 


Photo 1. Computer generated image'‘ty Sandia'National 
Laboraton 


es\scientists 


shows the! Impact’of a’ikm comet 


hitting in: the Gpén ocean: the ‘comet and 200'to ‘500 cubic 
Kilometers ‘of ocean water would-be vaporised’ hearty 
instantaneously: ‘by the tremendous ‘enerzy of the impact. 
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Special 


fremperature, pressure, 2raviiy, 
the clensities of water and earth, 
and huncreds of other 
considerations 2 create an 
wccurate precliction. Whats 
more, the resulting: computer 
simulatian can be explored 
using interactive virtual reality 
techniques. 

The simulations in Quick 
Time formar, other Hlustracions, 
and links to information abour 
other Sandia comet mocicliing 
work are avwilible on the Web az 
http://sherpa.sandia.gov/asteroid/ 
anc http: //we.cs.sandia,.gov/ 
projects/conet .html. 

The work supports Sanciia's 
US Department of Enerey 
(DOE) mission to use the 
workl's highest-performance 
computers to develap 
compurer codes that can one 
day model the extremely 
complex physics that occur 
during a nuclear weapon blast. 


: In the absence of realvorid 


nuclear tesuine, DOF and the 


t ew Yor 5 © 
awpalnt Is fre 
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Photo 2, Five seconds after a 1.4km wide asteroid crashas Into the Atlantic Ocean off the ce 
containing superheated water, earth, and other debris blankets major portions of Long Island. 

* from a focation about LO0kin west of New York City looking cast. Long Island tralls off-in the distanc? 
are in the foreground. 
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: J seconds after impact, the New York shoralina is engutfed in dabris. 

perhented steam,‘and much of the material in the upper portions of the impact 
pas is on suborbital trajectories.. In this picture, like Photo 2, oy is blue, land Is 
brawn, water vapour Is white, and hot material (greater than 5 000°C) Is orange, 
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weapons Inhs are developing > wvlobal catastrophe threshold,” :_- calculations on its high > unfold in real lite through the 
continually more powerful : said Crawford. > performance computers, ¢ Hubble space telescope. 
supercomputers andcomputer : So how close is Spielberg's inchiling a 34-millioncell : “A lot of major breakthroughs 
codes 10 simulate the complex: interpretation of the event to : simulation ofa comet suriking i jn science are going to come 
3-D physics involved in nuclear: the Terailops’ vierual predictions? : the ocean, In 1994, Crawford : from these kinds of 
wedpon performance and to > "The movie makers didn'thave =: 2nd Sandia scientist Mark > calculations,” Boslough says. He 
accurately prectict the : the benefit of the world's fastest =: Boslough accunuely simulated =: = notes thar the impact 
desradation of nuclear weapon =: computer, but they produced : what would happen when : simulations are samething that 
components as they ageinithe : superior visuals that appear : Comet ShoemakerLevy 9 ; can’t be done.any other way. 
stockpile, Simulatiog come? :  renraruibly realistic,” savs ? plunged inte Jupiter's > “It's almost like doing an 
impacts provides an opportunity = Arthurine Breckenridge of : atmosphere. Months later, the ; experiment - one you could 
rarest and improve the eeles. | Sandia's Computer Architectures : world’s astronomers watched : never do. One you would never 
: Peparrment : the Sandia-predicted event : award to ch,” 
How Did : In the movie preview, the 


comet surikes at an angle und 
raises 2 symmetrical steam 


Spielberg Do? 








So what would happen during : cloud, she says, which probably 

such un impact, really? wouldnt happen. “We now 

Accarding io the simulatian, the know that the vapour cloud 

Impact would vaporise the | produced by an imypaci is 

asteroid, deform the ocean floor, : initially asymmetric, sencling 

and. eject hundreds af cubic : more material in the direction of SS = 

mites of superheared water = the ricochet.” The movie does ‘ow in it’s: siteenth year, The Hi-Fi Show '98 is Europe's biggest 
vapour, melted rock, andother =; fealistically depict a tusami that hi-fidnd home entertainment show. Those-attending the show 
debris into the upper : would surely foflow an ocean on the 19th and 20th September at the Renaissance and 
gimosphere.and back into space. | impact, she says. Excelsior Hotels in Heathraw will be uedted to the jatest-1echnolegy from 


“Siuch of the debris would : 
shen rain down over the world Unrepeatable 


for tHe next severd hours znd 


top companies such as Pionger and Son; aswell as ine tatest- 
innovations and breakthrough. yhich can be-seen. for’ ‘the first tine: a the: 
show. Along with DVD players there will be CO-AW.—.the lang-2 WG 


also form a high glabal cloud,” Experiment system which allows you to record on CDs time and time again — 
savs Diusid Crawiord of Sandia’s | The Teraflops simulations | and tin thick plasma TV sereens. 
Conrputational Physics and > employ “massively parallel There ere. 25 pairs of tickets to. win — so fill in the coupon and the 
Mechanics Department. : computing, a computing first lucky 25 names drawn will récéhe''a pair of tickets, 
Assuming the impact wis onthe : approach pioneered by Sandia The draw will take place, 
Fast Coast of the US, che'shock =: in the late 1980s. In massively on ist September, 
wave from the impact would : paraltel computing, thousands 
level much of che North East. : Of discrete computing tasks are Send your entries to: 
The heat would incinerate : assigned to several hundred The Editor, Flectropics 
cities and forests there > separate computing “processors” & Beyond, PO Box 777, 
instantaneoush: The global cloud : inside the supercomputer. The Rayieigsh, Essex, SS6 SLU. 


woud then lnwer temperatures 
worldwide, and 2 global 
snowstorm would likely ensue 


COMpPuLine Lasks are 
accomplished simultaneously 
and their results reassemived. 
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scientists consider to be the ~° = Sandia has done similar 


muttipte entries vil be disqualified. Yeu may photocopy this coupon. 
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and fst several cluvs io several All of toxtay’s high performance Mame 
weeks, initiating a ‘nuclear i supercomputing employs 2 : Arldress ; 
winter that would create more =; massively: parallel approach. : 
hardshins for earth’s inhabianis. : In the most recent 100 : 
"An impact of this magnitude =: million-cell cafculation, the 1 
can be expected to occur on : Teraflaps uscd 8,192 of its 9,000 : past Code) 
Earth about once every 300,000: processors. The entire es ; 
year and appreximates to what : calculation lasted 18 hours. All employees of Maplin, Becrronics:are exctuded form entering, 4 
ey : 
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PROJECTS AND 
MODULES FROM 
PROJECTS - 


SENTINEL FAN FAILURE ALERT 


FEATURES 
*, | Automatic detection of expensive CPU. coolin; : 
oe. No 2 SPeolaeamiimenans or-mounting- ret uired 
| : | _ Suitable for ginners: 

~ Cléar. audible warning | 















project — 








* 
5 
> a Compatible with most PCs te ‘ darth , 
g. enerates ran -- | 
* Plugs into PC power SUPP 3 ambed APPLICATIONS. 
_ APPLICATIONS | $witch operation lottery numbers! 
‘)% CPU overheat protection _ | % Automatic switch aff  * Excellent introduction 
*& Power supply protection : saves batteries adel Ube I= 
: je Full source code * Produce random 
* Other fan cooled equipment’ ewarre numbers for games 
‘LU73Q. Fan Fallure Alert Kit £16.99 LUGAR. Lottery Predictor Kit £9.59 | 





MODULES 


| STAMP 
BUG KIT 


FEATURES 





* Fully autonamous © 
* Collision detection 


‘418MHZ AM TRANSMITTER-AND | int avoidance 
RECEIVER MODULES 5 


construction manual. 





rebanies 





4e¢r 


APPLICATIONS oe Domestic alarms 3 2 Approximate: ‘size 
* Pagers %* Garage door opéners _  200x50x150mm when. completed : 
a ‘*& Car alarms 7 oh Nurse- call systems. i APPLICATIONS 
FEATURES . - %& Educational - ‘robotics and simple’ 
TRANSMITTER jcrsax) RECEIVER (CR75S} : %& ‘Hobbyist -'great introduction to embedded 
* Transmitting range up to * RF sensitivity typically. ~ 3 control and robotics . 
100 metres, 405 ‘dBm : oe. Novel thrill-friends and family 
* SAW controlled. frequency %* Extremely high. accuracy 3 VE . 
stability laser trimmed inductor: :  NW34M Stamp Bug £86.95 
* No adjustable components = * Receiving range 36 ; NW23A Dev Kit 1 £98.70 
* Only ty. 0 connections metres: typically : 6 NW25C Dey Kit 2 £122.20 
_ = ) =) NW32K Basic Stamp 1 £32,90 
NW43w 4148MHz AM TxRx. pair £14.99 i NW33L Basic Stamp 2 £51.70 — 


4L.3GHZ SUPAVISION VIDEO LINK 


FEATURES APPLICATIONS 

* Easy connection * Remote security surveillance 

* Low power consumption * Covert surveillance 

* Automatic contro! of video * Building security 

* teanp videoicommands NW24B Videolink £199.99 
P * Optional PIR activation NW20W Case — £25.99 

* Licence exempt NW3SN Antenna £6.99: 





Tel: 01702 554000, Fax:, 01702 554001,:E-mail: ee co.uk. Or write. io Maplin 
Electronics, RO. Box 777, Rayleigh, Essex, SS6 8LU. Or Tel: 01702 554002 for details of your 
nearest Maplin store, Please quote Priority Reference Code MAOG7 When ordering. 


For anders aver £30.00 ing VAT goods are dispatched free of héndling charges. A sme’ onder charge of £3.95 inc VAT. iS applied to 
orders tees than £30.00 inc VAT. Ad items subject to avedebllity. Ad prices exe inclushe of VAT end are eubiect to change. LAGE. 
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covers al aspects of radio and 
COMMmMibucdoOon engincenng, 
and includes wave principles, 
the decibel scale. 
Instrumentation and power 
supplies, equipment iypes ancl 
encnpiion methods, 
connectors anc interfaces. The 
Factinders are.intended for 
radio and electronic engineers; 
desiuners, senice engineers, 
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, SOHHRSTHOHFSSCHHSHLFOHEEHHHOEECHOHAECOC HEE O CE | WentsofRF enginccring 
, Titles from the Newnes Pocket Book Series are now available 
4 on floppy disc, we loaded up tivo titles and took a look. =e 


Se es here err caters oes Seto tsar et 
ear waters Ss Pe ort ee oe, St a ae Sor eT Fartt wT 
Poe 22 ee STH? 6 ae * emsrre 


Giverims ctc., are somelimes 





he Newnes Packe: Book 

sefies have proved to be 

highly successful ane 
provide the reader with a 
wealth of fundamenial 
information. facts anc Reures, 
Buttemnworth-Heinemaa are 
How prxlucing titles from the 
series on ino 3.5in floppies. 
The firs: nwo tithes aré the 
Hectronic Engineer's Factfinidler 
by Keith Brindley; and 
Ketcdio Engineer's Factfinuder 
by John Davies. 


Loading 
and Using 


Instaltation is simple. running 
the set-up program on cise 1 
provides a Factfinder foltter 


———— 
FACTFINDERS 





ready for the progeam io be 
run. The Factlinder library cin 
be built-up title by title or 
installed several titles at a time. 
The opening Factfinder screen, 
or Bookself as it is referred to 
within the titles, allows you to 
select the desired idle. Buttons 








for Facrfinders not yet installed 
link Eo lithe information and a 
printable order form. 

Newnes have used ite 
Windows 3.1 Help engine, 
which makes the titles 
compazble with Windows 3.1, 
Windows for Workgroups, and 
Widows 95. The program has 
been optimised for a 16 cotour 
display with a G49 x 480 pixel 
resdlution. A486 processor is 
the minimum requirement, 
and each cite takes up just 
2.5Mb ol disk space. Evendualiy 
the senes will build inio a 
complete electronic. database 
thar is easy io ase, olts an toa 
basie PC, and provides 
convenient, cconomical and 
low memory access to a wealth 
of engineering data. Each of 
the Fucttinder buikls up in to 
# coherent clata Hibrary with die 
ability to search fora wit or 
fico OF dais serossall the 
Factfinders purchased. 


Navigation 


The master search button, 
located on the Bookself 
screen allows you to search 
by a kevworl across all the 
tides that have been installed, 
Hypertest links allows the 
user to mavisaie Uicir wiry 
around the material quickly 
and easily. Labels, buttons or 
highlighted tet provicte links 
to rekued copics. 

Additionsl explinaiions, 


provided as pop-up:tapics 

= Which appear un clicking the 

2 popup libel and cancelled if 

the mouse is licked a second 
time. A hand curser indicates 
that there is a hypertext link, 


Seeeereagapp 


Format 


The Faciiinder screens are 
arranged so that the Contents 
listing is visible at all times 
along sicle the main window-— a 
vory convenient feature. 

Where a ible in the 
Factinciers extends beyond the 
visible page, the topic window 
can be maximised 2nc! the 
Contents closed using the 
closed button. This is also 
useful should 2 fullscreen 
display be required for 
demonsiation purposes. 

The WinHelp Annotate 
> facility permits user notes to be 
: associated arid saved wich the 
Facttineder. The button-har Pring 
buecon or FileyPrint menu 
allows printing of a page to 2 
sujble configured printer. 


sdalabbe 


etlebPeetiahetitibnees 


- Contents 
The Electronic Envineer’s 
Factfinder covers Eransisior 
chanictenstics, ICs and pir- 
outs. all basic electronic 
formulae, clita and circuits and 
systems. This packaye is 
intended for electronics 
engineers, desiviers, service 
engineers and students of 
Ciaaeni engineerin. 

Raclio Engineer's Facciindler 
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Conclusion 
This package trom Newnes 
(Burrenvorth-Heinemann) 
provides a very conventent and 
useful sourcé of fundamental 
facts, figures and data, thar can 
sit on your PC hard chive. 
occupy the minimum of space, 
aad can be accessed quickly 
ancl easily for reference, If 1 
have one grip: it has to be that 
the GHF television channel and 
bransinitier lifarmation could 
do with updating -— where's the 
Channel 5 infarnittion? 

I¢ is hoped chat Juter this year 
Maplin Electronics will be 
stocking the series. 
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10 COPIES TO 
GIVE AWAY! 


We have five copies of each of 
the Electronics and Radia 
Fnuineer’s Fuctiinders to give. 
away — just fill in dhe coupon, 
nat forgenting ia tick the one 
you would like, and the first 10 
drawn from the hat will receive’ 
4 copy, Send your entries ta; 
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The Editor, a, 

‘Flecaranics &- ACTFINDERS : 
Beyuntl, PO Bax: 
wee Rayleiish, : 
Essex, $56 SEE. 
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rery possible effort has been made 
19 ensure thst information presented 
here is correct prior ta gublication. 

To aid cdidappointrent due to fate. 


chaness or amendments, pisase contact 
ent HBenSations to confirm cetaiis. 


August 1996 


23 to 28 August Eurcpean Conierenne on. 


Wek (01273) 678 448, 


September 1996 : 


1 to 4 September Control Caverrme, 
Unversty cf Wisles, Swartsea, EE 
f# (0171) 240 1871. 


1 to 4 September UKACT CONTROL 33, 
Urevarty of Wiss Swansea, (FE 
ai; (0471) 240 1874. 


2 te 4 September Goctrical Generator 
Apgications, Vacahon Schoo, Garieich 
Crest, Lreehicecesh Lirtersty, (FE, 
fet (0174) 240 18717 


5 September Systams on A Crup, 
Colloquia, Linversiy Coleg Dubén, EE 
et (GOLF) 240 187 


7 ta 9 September Embedded Systess 
Cacfence . Royal Aso, Basha, 
‘ee (0187) B55 7777. 


g ta 10 Se ee StS arid 
Conference — chr, Sr 

Busress Acvaresee. Conference, $2.0; Peace, 

Lorin, FE Et (0274) 2-0 871. 

9 to 11 September Saih Ui hochsvonics 

aotum Irmematona Conference Mechatronics 

$8, Hotel Biroshus Coniermnce Centre. 

St. oe, Sxedon, IEE Ic€ (01715 240 1871. 


Lh to 15 September imemacxsi 
Bradasing Conmenton, IBC 48, HAJ, 
Ametacdan, IEE. Tel (G171) 240 4873. 


13 to 16 September S<ety Catiesd 
Sysurrs, Vacation Schad, the Moter Cente, 
Cardreige, tHE Tet (0171) 240 3872. 


14 to 17 September Vacazon School on, 
Communication Network DeSen, Version 
me's Crumichurmh Cofsge, Cantatzgy, . 
IEE. tek (0171) 240 1871. 
_ 15 September Ireemet Erchicd 
Leanuiantutina — ihe Cyber Faction: 

Aum, lmech=, Badtkase War, 

London, TEE. fei: (C1712 240 A871. 


16 September Ford IMoux Company, 
Dasenharn, Dassotan, Essex, JEE 
e: ‘(iz 1) Pop tari 


1? September Ratio Amatsur Course, 
6.360m in mown 17.2 - jon.er Bock Hiettesy 
Coffees, Ponsmauth. Fa: (0173) 263212. 
20 te 23 September Restaitiat Course on 
Direveral Move Rafie Comurestcetons, 
Rescontal Cruse Pemivnte Cates, 
Gord, IEE Tet: (0273) 240 S57 


2% to 23 September Power Hlectmoncs ani 
Varatve Spend Drives, Conference, Savoy 
Paes, London, (EE. 7a: (0471) 240} 1871. 
21 to 23 September Seventh iniemational 
5a Power Bectroracs & Variahte 
Sreed Des. Seay Pisce, London, EE. 
Jet (CTF 1} 260 A871, 
22 to 23 September Entsyzise in 
Tressua, ihe Common.eatth inethte, 
Version, London. tek (01908) 373311. 


23 September ii The Future Use of 
InteSeent Automaton end Reootics i the 
Uiity indusines, Cofsaefan, Noth Wist 
Vester Laboratories, Warineton, EF. 

Te: (0273) 240 47 


30 September Srmuistion Comererce, 
Ucacrny © York, FF. Jet (0273) 240 187. 
30 Sept to 2 Ort Iniemations Conference 
on Samufetion, innove@tion Trrouch Sireiaion, 
Uraversa oF York, TEE: Tek (0472-2740 18717 


1 Getober Fresca Insuizaf Address b,’ 
Or J 14 Tate, Sa.0y Pisae, Lordon, EE. 
Tek (017 45 20 1571, 


5 October touwaus Seer Bectrical 
lnste®scons, Cotsauium, Savoy Pisce, 
lorsdon, (FE. ee (G17 15 20 1B7L 

5 ta 6 October Practical das aryl 
Device Netvornt Protooais for Enetinrers, 
London, Tek (0381) 335 4014. 

7 October ArEei! £2 Based 
Anpkcations for the Power industry, 
Cotog.suml, Savoy Piaoe, London, IEE 
Tet (017 1b 240 187%. 
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London Plays Host to 
Biggest Ever ECTS 


As an array of reseurth confinms that the 
interactive entertainment industry is at a global 
alitime high, over 1,000 new games and home 
software products are expected to be unveiled in 
London in the Autumn as the European 
electronic entertainment industry gears iiself up 
for its biggest event of the year, 


Taking place at London's Olympia between 6 10 


§ September, ECTS is Europe's premier tirade 
expo for the games and consumer sofeware 
industry. ECTS 98 will feature more exhibitors 
than ever before across fts three halls. More 





importantly, it will also provide the tacte and 
press with 2 steak preview of the games and 
consumes software and hardware technology 
that will take the games industry into the new 
Millennium. | 

Interest has been heightened by che interactive 
enteruinment business storming (6 3 new ail 
time high on the back of the Sony Playstation 
phenamenon..the emergence of Nintenco Gf 
and dhe continued strong growth in the PC 
sector. Combined industry revenues are now 
topping those generated bv either the film or 
music indusuies. Sales of PC and console games 
in the UK alone are anticipated to puss the. 
£i)hillion mark in 1998. 

A report recently publishect bv business 
analysts Coopers & Lybrand predicts that the US 
market will expand by around 30% in 1998, 

: making ita $7billiun teniton: 
Similar gcowth levels are 
& expected in Eurape, which 
A accounted for$44billion 
f, Of the world’s games 
} market lass year ancl 
Where Sony will boast an 
installed base of 
13,000,000 
Playstavions by 

+ January t. 1999. 
m ‘The global total is 

mB. expected 
Y tohit — 
30,000,000 
by March 
y 31st 1999. 
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Sony is expected to be one of the key attractions 
at ECTS 98, with a new wave of sofware plus new 
marketing plans Que to be revealecL Boveeer, 
global rival Ninzendo will be determined 10 give 
the companva run for its money with the verv 
latest NGt games on show for the first time. 

Other major exhibitors include Acclaim, 
Cendant, Fidos, Hasbro, Infogrames, Ince. 
LucasArts, Microsoft and Psygnosis. Toy giant 
Lego wall also be launvhing its nev software 
division. With prexlucts aimed at the 2 to 16 year 
olds market, Lero Meclia International is thought 
to be planning a major presence in software as ir 
seeks co fulfif ies parent's ambition of becoming 
the watid’s most powerful hrand amongst 
lamihes with children by 2005. Readers cin 
register online for ECTS 9S ac <www.ects.cem>. 


Electronic Commerce 
98 Preview 


Electronic Conimerce 98 <wrd,e-comerceshow. com 
wili be held ac London's Olympia from 13 to 15 
October 1998. This three cay exhibition and 
conference will make electronic commerce 
understandable to non-technical managers, anc 
inclucies discussions on the application of leacling 
edge technologies. Conference themes include 
the p vrowing use of the Internet, opportunities 
for supply chain collaboration and taking 
electronic canimerce to the consumer. 
Elecuronic commerce § transforming the way 
business is conducted, papriving speed and 
efficiency and Aindamenially changing the nacure 


‘of business relationships, The dramatic increase 


in che use of the Interner underlines the growing 
importance of diese new ways of working far 
businesses of all sizes and across all sectors. 
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Mobile Satellite 
Systems from Maxview 


Maxview have introduced a range of 
mobile saiedlite systems with a choice of 
either 35cm, 48cm or 60 cm dishes, The 
Omniscat 35 (order code NBOFH, £149.99) 
comes with a 35cm dish, enhaneed LNB, 
support arm ant fixing accessories. The 
unique elevation adjuscmeni system anc 
the zone location map on the back of the 
clish make disk location and alignment 
painiess. Primarily intencled to be used with 
your existing receiver/decnder, the system 
is supplied with comprehensive firing 
instructions. for quick and easy installation 
and removal. A selfadhesive bracket (screw 
hoies are provided for permanent: 
installation) is available for fixsine Omnistat 
35 to the side of 4 touring vehicle (order 
cone NBLEM, £10.99}. 

Onmistat 48 (order ccxle NBOS], £225.99} 
is supplied with a 48cm dish, universal LNB. 
fylead, “F connections and fixing 
Instructions. Omnista: GO (order code 
NBOOK, £259.90) is che 600m version. For 
ellher version, the dish is intended for 
permanendy fitting co the Omnisiat 
“Through the Roof Fixing Mast.” This- unique 
and ingenious mast (order code NB10). 
£64.99) is designed to mount inside the 

anlrobe of a touring vehicle. The horizontal 
and vertical adjusrment system allows you to 
lion the satellite disly from inside the 
vehicte: The masi can easily be retracted for 
travelling. Again sau will nced 10 use an 
existing receiverdecoder with either system. 


RDS Radio 

This sylish portable FAVAM rmdio with 
Hiuminated LCD display ferures the Iarest 
iy¥RDS technology, with PS and PTY 
burtons that allow vou to display the 
Station name ancor sraion details (order 
conde NA2Z5C, £34.99}. 


Digital Tape Recorder 
This attractive, state-of-the-art digiral 
recorder is offered ata great price - no 
Waiting for tapes to rewind, as clear and 
repeatable recordings arc now instaniy 
avuilsbie, with ime, date of cach recording 
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New Products 
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and the rotal number of messages readily 
displayed. Tlie flash memory stores up to 
60 minutes of recordings, indefinitely, plus 
recordings can be easily downloaded to 
your PC for Jong term storage and use. 
‘VOX’ (voice activated) recording is 
standard (onter code NAG3T, $129.99). 

NAGOQ (£199.99) is the kit version with 
vo connectors for recording telephone 
calls. The Watson mike. fis comfornably in 
the ear for recarding from ail phones 
including mobiles, anc the modular 
handset connecior ptugs into suitable 
handsets for recording calls automaticaily. 
One extra feature is 2 unityve auro-reverse 
facility that allows you Lo continually record 
the Jast 45 minutes, so you can always refer 
back to vour conversations, 


Printers 


This catalogue sees the introduction of a 
wide range of cpuality printers that start 
from as little as £100. ‘The Canon BIC-250 
(orice code [X82D, £99.99) is an Ai colour 
printer with 360 x 360dpi colour resolution 
in a compact size, This low-cast, versatile 
printer is ideal for home and small 
business, and with Canon’s uniqué BC-O9F 
Ruorescent cartridge (order code KX461R, 
£28.99) you can prinr bright fluorescent 
colours for maximum impact. Prints on io 
Ad, BS, A5, letter, legal lteter size and even 
DL envelopes. Measuring just 316 x 215.x 
171mm means the printer will fit into the 
smailest study, bedraom or office. 

For those requiring a more sophisticated 
printer, ac a realistic price, chen the-HP 
DeskJet 690C+ forder code LXT&8K, 
£179.99) is hard 10 beat. This A4 colour 
printer features 2 G00 x 600dpi resolution 
with a print speed of Sppm for 
monochrome printing. Now you can 
produced high iarpact documents. reparts, 
graphs, chars, brochures and banners with 
pictures anct graphics in minutes. 

When only the quality of a laser printer 
will do, then the HP Lasesje: GL. (orler 
code LX77T, £299.99) must be the first 
choice. This quality laserjet.will print on to 
paper, envelopes, labcls, postcards and 
ever [ransparencies, with a 600 x 600dpi 
resolution at upte éppm. 

If vou need (o print to A3, then che 
Canon BIC-4650 (order corte POSIC, 
£279.99) is the answer. This great easy-to- 
use full colour bubblejet printer will work 
with a PC or Apple Mac. The range of 
cartridges available means you cun create 
all kines of professional looking 
documents, The high quality dye based 
inks in che resistant colour cartridge are 
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Waterinsi, smudge-proof and fade resistant, 
which means you can print on to a vanery of 
Media - glossy photogmphic paper, 
wansparent film, plain paper and envelopes, 
Olos even Tshirt transfers anc fabric sheets. 
A resolution up to 720 x 360cdpi can be 
obiained, with 2 prini speed of 4.8ppm- 

Finally, che HP Officejet 390 (ander code 
LN83E, £319.99) is a cost-effective, mutli- 
function machine for hameé or office. 
Featuring a high quality graphics colour 
printer, a fax'machine which uses plain 
paper, a copier and a 300dpi scanner witli 
TWALEN interface, this stylish machine sili 
soon become an indispensable piece of 
office or home equipment. 

For multimedia applications, a 32-speec 
CD-ROM (LQ93B, £69.99} is now the norm, 
and io vastly improve:graphics, the Voodoo 
3D Graphics Cant (order cote POSS. 
£89.99) is a muse. Working in series with your 
exiting 2D SVGA card, this cards based on 
the famous 3D fx chipset and produces truly 
stunning graphics. for chose who need just a 
PCI] bus video card then die 4Mb 53 Virge 
Graphics card can’ be beaten - offering 
16,800,000 colours at 1024 x 768 pixel 
resolution (arder cote KMV99H, £39.99). 

Getting on to the Internet coutd nor be. 
easier with this 56k camera ready, intemal 
modem (order code PQ76H, £89.99). A 
Windows ‘plug-and-play’ modem that can 
be: used 45.42 answering machine, fax 
send/receive, faxback and file transfer. 

OVD (digital versatile disk) has now 
arived, and peopie are beginitine to take 
notice. This truly digizal medium has a 
capacity of up 10 17Gbytes of data on a 
single disk and delivers ihe very best auclio 
and video quality This new Creative Labs 
Encore DVD ROM dive (orier code POSSE, 
£199.99) will react bow new DVD and the 
older CDs, and features che tarest picture 
enhancement technoloyvy for high definition 
and smoother full screen video imaves. 

Ta take advantage of al) chis new 
hartinare thar offers the best video quaties, 
requires 2% Monitor up to the same 
standanis, A 15in moniror is now 
considerec| 2 minimum, and the one 
stocker! by Maplin (order cocdle LX48C, 
£149.99) from LG Electronics fits the bill, 
offering a 1024 x-768pixel display with 
0.28mm dot pitch and digital controls. For 
those. who require a bigger screen, then the: 
i7in monitor (arder code LX49D, £299.99) 
also from LG Electronics is on of the beast. 
Again this monitor features 0.28mi cor 
pitch, up to 1280 x 1024pixel cdlispfav and 
digital controls. 


Long Life, Low Energy 
Fluorescent Tubes 


These compact fuarescent tubes are a 
direct replacement for standard lisht bulbs 
(GLS)}, buc with the added bonus of basting 
upto 1H) times longer and using up to 80% 
less energy compared to conventional 
hulbs. By using an electranic baliast they 
have 2 quick start, 3nd are avaijable in either 
bayonet (BC) or Edison screw. (ES) fiitings 
in VanOUS Power. TatinD. 

Additionally, vou cin pick either the 
normal double loop type, or the more 
compact shorter but sighuy wider version. 
All are ateractively priced at £7,99, 





Continuing the fow-enerey, long-life 
lighting theme is this srylish biack finished 
desk lamp with 4 11W fluorescent cube. The 
lamp has an adjustable spring balanced ann 
with 2 limp that adjusts in all directions, and 
features an integral on/off switch. One 
additional advantage of using a replaceable 
Auorescerit lamp is that it runs at 3 lower 
temperature chan conventional bulls (order 
code PH3GP £29.99). 

Home ¢clectrical satety is a key issue now, 
dnd a plug-in RCD adapior (order code 
PG7LN, £14.99) is a very afforctable solution 
for using with ponable eiectrical equipment 
such as lawnmowes, hedge trimmers and 
power tools etc. Rated at 230V ac 13A 
(ZEW), with 2 wip current of 30m<A and 2 
trip speed of typically 40ms. 





PA Loudspeakers 
Maplin have stocked Eminence 
loudspeakers for some time now, and 
the Istest ringes from this renown 
manuiacturer continues the high 
standards and performance uit 
we have come to expect from 
them. All types leature a kapton 
coil former with a polymide-imide 
coated capper voice coil, APS 
ferrite magnet, a paper cane with 2 
solid composition paper cluse dome 
and « plasticised cloth (linen) cone 
edec. The speakers are designe! to be 
used in the most clemanding applications 
from lead guitar, keyboards, vocals to Isass in 
clubs and sound reinforcement systems. 

The ‘Beta’ range have 2 pressed steel 
chassis and are rated at 150 Available in Sin 
(order code XG43W! £41.99), 10in (onter axle 
XG46A, £42.99). 12in (XG49D, £39.99 ), anda 
in dual cone extender response (order 
code XG3GEF, £49.95) anil 15in (order code 
XG352G, £52.99). The ‘Delia’ range arain have 
# pressed steel chassis, but are raved a1 300W 
Available in 10in (order code RC9ZA, £54.99) 
and 15in (order ecxte NGSBH, £61.99). 

The ‘Kappa’ 15in speaker is razed at JOOW 
and fearures.either 2 pressext steel chassis 
(order code RCDIC, £8-499). or a die-cast 
#luminium chassis (‘Kappa Pro’ order code 
ABSOX, £119.99). The GOOW ‘Omega Pro’ alsa 
has a aluminium clie~<cast chassis. and is 
avaitile in 15in (onier code RCOSD, £164.99) 
or 18in (order code RCOSE, £169.99). For 
those who prefer the 60s “electric rock 
sound, then the 12i2 100W ‘Guitar Legend’ 
(onder code XISTF, £45.99) is the answer. 






Double Loop Type alt at £7.99 


Order Code 
Fitting . 

BC ES 
HN45¥ = PG24X. 
HN46A = PG:227 
HN47H |= -PG23A 
HN48C = PG 24 


Equivalent 
Power Length 
ANY 440mm 
BO! 455mm 
75W 283mm 
IfOW 200mm 


all at £7.99 


Compact Tyne 

Order Code. . 
- Equivatent 
Power Length 
7M 143mm 
100%) 153mm 
1202 165mm 




















Meee) Maplin have traditionally stocked a wide 
fee) and diverse range of electronics and 


Wee) relared hooks. Bvo interesting music 
Y orelated hooks are the Making Aesic 
with Digital! Audio Corder code LD27E) 
which discusses why digital audio gives 
) you more Gexibility, higher quality, and 
\ more creative power than multi-track 
tape reconders, and Recorrdirig the 
Gritar (P22Y) which is a must for all 
budding and expenenced guitarists. 
Both books are from PC Publishing 
and are ar the special price of £8.99, 


iy ELECTRONICS \ Burtemnvorth-Heinemann are a 


. | ? . well established publisher of 
. VADE SIMPLE \ technical and electronics baoks, 


and Maplin have introduced the 
Meade Simple... series of books 
reiiling at the very affordable price 
es ! of £8.99, For a very readable guide 
MU LTIMEDIA to electronics for GCSE, C&G, and 
FOR WINDOWS 95, GNVQ students, then Electronics 
MADESIMPLE Aflade Simple (order code LD23A) 
oa” | by lan Sinclair is a must. For those 
who need to find aut mare ahout 


mulfimedia and the Interne: then 
Internet Made Siniple (order code 
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an invodust® 1D26D), and Aulthuedia For 
to FIG i ze Windows 95 Made Simple by Simon 
res _ —— Collin (order code 1 D20W) are 


worth 2 read. The series even covers 
pees Widows AT, written by Lilian 
Se Hobbs (order code LD18U). 

} There can be very few of us who 
have not read a book fram 
publishes Babani, and several new 

editions have been added tc 

extensive list om Maptin. The world 
of PICs is intelligently explain by Bab 
Penfold in £utrodrctio? io PiC Micros 

(order cocle NTS820, £5.99). Gwen 

Bishop's hock Practical Remote 
Coniral Projects (order cade NP7LN, 
£5.99) provides a wealth of circuits andl 

circuit mextules for use in remote control 

systems. For those who want a more 
génile introduction to the world of C++ 
programming thea M. Waimslev’s book 
Progranuning tn C++ (NTSSV £6.99) is 
an ideal choice. 

The Dummies series from Transworld 
have been universally successfully with 2 
smile that has been both anvusing and easy 
to read and enjoy. If you need more 
information about the year 2600 problem, 
then eer 2000 Salisions For Dunimies 
(order code LD93B, £23.99} may well 
provided che answers. Small businesses will 
fine three Books in the series extremely 
useful in improving productiviry and 
enhancing sales and services - at £23.99 
each with a CD-ROM they offer excélent 
value. For diose using Office 97, Sineil 
Business Office 97 for Dummies (order 
code LD89W) is cssential reading. The 
modern affce has to share resources, sO 
Networking For Dunimies Small Business 
Edition (arder carte LD9OX) helps you 

olan, build and run an atiordable network. 
Finalk. how can the small business nor 
afford to have access to the Internet - 
e-mail, video conferencing and 
marketing are just a few of the benefits 
that can be gained. Sriid} Brstness 
internet For Dununies (order cade 
LDYLY) will be indispensable. 


ELECTRONICS AND BEYOND €LEp 


2 Remember thar last month we Jeaent that 
binary numbers can be used within PBASIC 

: by placing 2 percentage sien (2:) in front of 

?. the number. 

>: Of the possibic wars of setting the VO 

> pins for input and.output, the dir register is 

: the preferable expression, since it enables 
all eight VO pins to be set simultaneously. 
For example to sei bit 0 to 3 as outputs and 
bits 4 10 7.as inputs, use the expression: 





Microcontroller 


DEVELOP 





air = £G600071%7 


Having configured pind as an input, the 
next iask is 1 develop an electronic circuit to 
create either a 0 or SV input: Figure 1 shows a 
double pole switch used 10 connect benween 
eee and zero. Noave-thar input pins on the 


STAMP device should akvays be ted 10 either 


ARCHITECT | F FUNDAMENTALS. Gor 5V't0 prevent a floating error. 


: Reading off a vaiue from ar input pin is 
oS 2 Se So's © 6 St PART Z eeeceosce sone : very simighiforvard as the BS] assigns a 


register tO. all its inputs. to react a single pin, 
use the ZET command as shown below 
Remember that use of the expression LET is 
optional. The microcontroller reads the valuc 
of p70 and stares it in the variable st-anus. 








Unless you are a confident machine code 
programmer, microprocessor development is at best — 


status = ping 


hard work. But it needn’t be the case. As we saw —_— P1225 connecied to 5V when its value 
: was recorded, status would read 2. Ifon the 
last month the BASIC STAMP architecture uses Qo © other hand, pind input was connected to OV 


dialect of BASIC as its development language. Here — “hen its value was reconed, then status 


‘ : would read 0. This technienie if most often 
Stephen Waddington take a closer look atthe TO on3. trigger an JF. ..THEN conditional 


capabilities of the STAMP architecture. * loop as shown below 
ast month we took an snitial look atthe =; 
[ ification of the BASIC STAMP 1 : | BRANCHING = I Banch ip étdress epeciied by offset 
(B51) anc BASIC STAMP 2 (BS2) : Branch to subvoutte 2 adéress. Up io 16 rested GOSUB's ae stoved. 
devices. In this article we’l! look atthe /O ot tom a ee 
control feature of the BS1. The BS1 has eight = a — hap = ared condigonely trove. 
_ F : : : _ Ream finn subroutine. 
tristace FO pins each of which can be defined =: | toopine 4 Estattish a HOR...NEXT loop, 
individually as a high impedance input, OV > | MUMERICAL Use of LET comented & Gotional, Perfonrs verieble manipulation, suth 45 A<5, 
output Or 5V, The state of the pin can be : us Ss idonscetere Scie "4 ai NOLO fcr 1a i _ Brat, rin, Exit, 
changed at any point within a program. : . 
As we learnt last month, STAMP devices ay ej pe pepe se 
can be programmed using a dialect of °; : _ Fins] tarper's match musrer (0 to n} ond stove in variate. 
BASIC, calfed Parallax BASIC (PBASIC) : | RANDOM, | Generate a psouts to tendon narber, 
which is far easier to understand than any —;._:|- BIGMALWO Mare pin an outpn 
form of machine code. ‘lable 1 providesa eae SET 
summary of the BS] insmruction set, with : . = Mahe pn an output igh. 


IMla*> fin on Gethit ond fete Stats. 


indpidual instructions grouped according to ‘Ouipet a ted putse ty inerting a pen fx some time. 


theic functionality. The majority of the LO 


Mate pn an inca, 

commands will be covered in this fearure. : iMeasiire ft Tipe puss, 

For further details of the BSI instruction set: if pin is an outpat, mete it sn Input fF eas a1 iput; make Ben output. 

check the “BASIC STAMP 1 Manual’, acopy of : oa BUTION, . Perisem axto to.epeatpand branch wo address if BUTTON is in 

‘hi i j : - eriapate. : , 

bs hich can be d ownloaded in Aclobe format = SERIAL LO " Serial input wih cgticnal muethes and yerables for Stage of rene*Jed data. If 

from ihe Parallan Web site —please referto ‘qualifies a2 even, then the instruction wil wert ancl they are recenect before fins, 

the resource list at the end of this articte. : venahies cf coviimving lo the nex instuction. Sex retas of 300, 600, 4.200-and 
: 2.400 ae posstes. Dela ecched must be wih ro panty, 8 dats bate, end} sino bt 
: _Serd data serially, Data is sent st 300, G00, 1200, or 2,490 Baud, win no panty, 

in ut : * B data bes, and.4 stan bit. 

p : ; Pini Oui? RAWAM, thea resum pin te input. Used to cutrat analogue vwoitages (0 tn SY) 

First off, fet's take a look at how tousethe8 — : a amine & aren Bog FeSO. F 1: en el 

LO pins of the BS1 as inputs. The first taskis fg ee ee ee at Se ce Rs AALS 125 

(O detine which pins are to be used as inputs. : : POT Reed a 5 to S06Q potentiometer and scale red 

This is achieved in one of two ways; eitherby = EEPROM ACCESS EEPROM © Store data in FEPROM betore dnniescing BASIC progam. 

using the ANPUT and OFTPUT commands. or? READ Read EPROM byia into variable. 

by using the setting the ¢/f register: ; = i be Vania byte mito Ban oe sae 

To set pirr0 as an output usine the OLFPLT 2 oak pease exec for 0 to © maseoonds. 
Seieatin Simply use he followin SION: saan act tiza for a Short period. Power cores. sngrtion Is reduced 
wad ee SLEEP = Siren for.4 to 65,535 seconds. Power consumption is reduced to angroiiately 20g. 
OUTenie t : END Steza unnt the power-cycies ar ihe PC connects, Porver consurepton is reduced to 
a : anormemately POs. 
ae > | PROGRAM DEBUG — Send tavishles in PC fer ewing, 
To achieve the same effect using the dir : DEBUGGING . 


register, the follow expression can be used: 


: | Yable 1. Summary of the BASIC STAMP instruction set. 
air = 270092060 = 
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Figure 1. Connecting a switch to the STAMP to demonstrate 


usage of the INPUT cammand. 


ror LJ 


ei. 


ACTNVE — HIGH 
(DOWNSTATE = 7) 


Figure 3. Example circuits using the BUTTON command for active-high (downstate = 
1} and active-low {downstate = 0). 


tS stetus = L then srart_nprocremme 


Here che program reads status and then 
jumps 10 the location stert_progranime if 
the pin is high. 


Output 


Now levs look at hes io use the BS! for 
outpur. Again the first task is to define 
which pins are to be used as outputs. And 
again, this can be achieved either by using 
the INPUT and OUTPUT commands. or by 
using the setting the edi register. 

To demonstrave OUTPUT command 
connect an LED and os 47022 resisior ta pin? 
of the BST as shown in Figure 2. Now trv 
ike fallowing cammiancs. 


aQUuUrTPuUT 7 
HIGH 7 


If we had connectecl the JED and sesistor 


comination to pind instead, we would have. 


STnitten: 


OGFeor 45 
HEY 5 


Buttoning Down inputs 


There are aisays a couple of ways of 
approaching a clesigen problem with the 
STAMP For example anotber iype of input 
command enables a switch to be react 
directly, The #L7 TON commanc tests che 
siate OF a push-burtan or latched-switch. 
The commun is incredibly versatile since it 
debounces the input, performs 2uta-repeat 
and for a program branch if the BUTTON is 
in target sic. BLA TON circuits mav be 
activetotow or active-to-high as shenva in 
Figure 3. 

When you press 2 bution-or Bip 2 switch, 
the conizets make or break a connection. A 


441 PPER AE Oh d eed eee 


ree Plata bed 





OV 


OUTPUT commend. 





burst of electrical noise occurs us the 
contacts hounce against each other. The 
BUTTON command debounce feature 
prevenis this noise from being interpreted 
as moore than one switch action. 

BUTTON also enables use STAMP to react 
io.a BUTTON press the way 2 PC kevboard 
does to a key press. When vou press 2 kev, 2 
character appears on the screen. Fvou hold 
the key down, there’s a deiay, chen a nrpit 
fire.stream of characters :ppears on the 
screen. BUTTON’s auto-repear function 
configured to work the same wav. 

The only difficulry with using this 
conimand is the complexity of tts syntax. 
The BUTTON command requires no fess 
than seven variables to be preser by che 
Dropraninver: 


BUTTON bin, downstate, celav, 
+HCe, Dytevariabie, targetstate, 


@ Pin is 3 variable‘constant (0 to 7) that 
specifies the 'O pin to use. a 

@ Downstate is a variable/constant (0 or 1) 
that specifies which logical state is read 
when the BUTTON is pressed. 

@ Delay is a varinbic/constant (0 to 255) 


THeUT oD 
OUTPUT 7 
b2 = 0 


bose 


Pel bhidebe 


SSA PLEP AOR ORES TEE EGS e de 


a+oettnege 


sei bieéeeresreeteedibassass 


wbhhbatbans 


atbberers 


‘make. 





Figure 2. Connecting an LED to the STAMP to demonstrate the 





that specifies how long the BUTTON 
must be pressect before auto 10 repeat 
starts, The delay is measured in cycles of 
the BUTTON routine. Delay has ova 
special settings: O and 255. If set io 0, the 
routine returns the BUTTON state with 
no dehounce or tuto 10 repeat. If set 
255, the routine performs 
dehounce, but noe auto to repeat. 

@ Rate is a variable‘conseanc (0 10 255) 
titat specifies the auto to repear rate. 
The rate is expressed in cycles of the 
BUTTON routine. 

® Brievariable is the workspace for 
BUTTON. it must be cleared co 0 before 
being used by BUTTON for the first time. 

@ Tareveistate is 2 variable‘constsn: (0 or 1} 
that specifics which state the RUTTON 
should be in for a branch to occur (0 = 
not pressed, 1 = pressed). 

® Acidress is a label that specifies where to 
branch if the BLT TON is in the tarvet state. 


Button Action 
BUTTON is designed to be used insidé a 
program Joop. Each time through the loop, 
BUTTON checks the state af the specified 
pin, When it first matches downstate. 
BOTTON debounces the switch. Then, in 
accomiance with tarpeisnie, it either 
branches 10 atldress (targersene = 1) or 
doesn’: (targerstare = 0). 

if che switch 1s kept in downstate, 
BUTTON teacks the number of program 
loops that execute. When this count equals 
delay, BUTTON again triggers the action 
specified by targerstate and address. 
Hereatter, if the switch remains in 
downstate, BUTTON waits mite number of 
eycles bérween actions. The important thing 
to remember about BUTTON is chat it does 
not stop program execution. in order fur its 
delay and auro-repeat functions to work, 
BUTTON must exécuté from within a loop 
as shown below: 


pind and insut 
‘make. pin] ar oviput 
‘clear workspace variable to be uséd -by 


the BUTTOHM-+command 


Rutten_lesp: | 
‘BIFRFTON 06,.6,200, 300, b?,0, sk 


TOGGLE 7 


* 


‘GO to skip unless .pind=0. , 
‘invert LED connected to pind © 


Oichner instructions. 


skip: 


ee ® 


GOTO button _toop 





‘Skip toggle ‘aria go Gack to RUTPTON lLaop 
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Figure 4. Using input and output to build a simple controt application. 





This program is intended to operate in 


conjunction with the ciccuit shown in Figure. 


4. It toggles (inverts) the state of an LED on 
gin? when the active ta low switch on pind 
is pressed. When the switch is held down, 
BUTTON wails, then rapidly auta-repeaes 
the Toggle instruction, making the LED flash 
rapidly. When the switch is not pressed, 
BUTTON skips the Toggle instruction and 
the LED on pin7 is unaffected. 


Programming 


Now lec's loak at developing what we have 
learnt so far into a proeram and introduce 
the PAUSE command. PAUSE holds program 
exccution for the specified number of 
milliseconds between 0 and 65,525. 
Consider the program below. 


OUTPUT 7 
HIGH 7 
PAUSE 7000 
LOW 7 

END 


With the LED/resistor connected to pin? 
an the program loaded, the LED will lizht 
for three seconds and then extinguish. The 
pause cunumand merely inserts 2 pause of. 
variable length. At the moment once the 
program has execute the BS1 stops. Let’s 
make a small modification to make thing a 
bit more interesting: 


OUTPUT 7? 
loop: 

HIGH 7 
PAUSE 3000 
LOW 7 
PAUSE 3000 
COTO loop 


Naw the LED will light for three seconds, 
extinguish for three seconds and then light 
for three seconds. The process will continue 
until ihe banery ts disconnecied or another 
program is loaded into the STAMP 


Other Flavours of I/O 


So we're in control. What next? Well the BSI 
is not limited io single bit input or output. It 
can handle audio, pulse widih modulation 
(PYM) anc serial pseudo RS 232 
communication..And on the input side, it 
cain measure pulse widths, read serial 


sires boderbibdaped 


eded=bboe 


adtbeeddbatdar 


S4dSP ENCE db daebbas 


=tElE ee bedesae 


ahh Ebetepwhae 


Here is a case in point. To output an 
auclio sound, you merely connec: a 
capacitor and loudspeaker combination 
to one of the LO pins 28 shown in Figure 5 
and then use the SOUND command as 
shown below: 


SOUND 
Din, (mole, durarijion, aste,Gnration) 


® Pin is 2 variable/constant. (0 to 7) that 
specifies the 1O pin to use. 

@ Note(s) are variables/constants (0 to 255) 
which specify npe and frequency. Nore 0 
is silen:z for the given duration. Notes 1 to 
127 are ascending tones. Notes 128 to 
255 are ascending white noises, ranging 
from buzzing (128) to hissing (255), 


LOUDSPEAKER 


OV 


Figure 5. Connecting a loudspeaker to the STAMP to take advantage of ths 


SOUND command. 


communications and read a variable 
resistance of between 3kOD and 5640. 


Audio Output 

Everything about the BS} is so 
Straightforward. PBASIC contains a number 
of sophisticated commands which could nat 
otherwise be emulated using a 3 
microprocessor without a considerable level 
of machine coce level experience. These 
conmmmands such as PAGE SOUND, POT 
SERIN and SEROUT are almost like macros 
which the programmer can call upon ta 
achieve a desired function. 


FOR. b2 -= 0° to- 256 
'SGUND 0, {b2-,%6} 


NEXT 


- 


‘Generate an ascending tone 
‘with lOms diraticn 





@ Duration(s) are varialbtes/constants (1 to 
2355) which specify how long (in units of 
12ms) to play each note. 

The notes produced by SOUND can vary in 

frequency from 94.8Hz (1) to 10:550Hz 

(127). Lf you need io dezermine the 

frequency corresponding to a given note 

value, or need to find the note value that 
will sive you best approximation far a given 
frequency, check the BS1 manual. The 
program below shows an example of the 
sound command. Here the-conumand steps 
through ascentling tones from 0 to 236 and 
output the tone to pint. 


(b2) on. nind 


ANALOGUE 
VOLTAGE 
OUTPLIT 


OV 


Figure 6. Configuring the STAMP for analogues output using the PWM command. 
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DB—9 Female (PC/AT and tater) 


(SOLDER SIDE) 


Ground 


1/0 pin (SERIN} 


I/O pin (SEROUT) 


DB—25 Male (PC XT) 
(SOLDER SIDE) 


Figure 7. 9 and 25-ptn serial connection to a PC. 


PWM 


PWM con be used to generate analogue 
voltages (0 or $V) through A pin connected 
to a resistor and capacitor to ground; the 
resistar — capaciror junction is the analogue 
ouLput as shown in Figure 6. Since the 
capacitor gradually discharges, PWM should 
be executed periodically to update andor. 
refresh the analogue voliage, The PWM 
simtas is as follows: 


Pint pin, duty, cycles 


© Pin is 4 variable/constant (0 to 7) which 
specifies the LO pin to use. 

@ Duty is + vanable/constant (0 io 255) 
which specifies the analogue level 
desired (0 to 5 volts). 

@ Cycles is a variable/constan: (0 to 255) 
which specifies the number of eveles to 
output. Linger capacitors require 


muitiple cycles to fully charge. Each eycle 


takes about 5 2THS, 
PWM emits a burst of 15 and Os whose ratio 


is proportional to the dury value you specify: 


If duty is 0, then the pin is continuously low 
(0); if duty is 255, then the pin is 
conunuously high. For values in between, 
the proportion is dutw/255. For example, if 
duty is 100, the ratio of is to Os is 100/255 = 
0.392, appromimately 39%, When such a 
bursi 18 used to charge a capacitor arranged 
as SAown in the schennutlic, the voltage 
across the capacitor is equal 16 (chuty/255) * 
>. Sa if duty is 100, the capacitor voltage is 
(100/255) * 5 = 19D0V. 

This voltage will drop as the capacitor 
discharges through whatever load it is 
driving. The rate of discharge is 
propertianal to the current cirewn by the 
load; more current ectates to faster 
discharge. You can combear this effect in 
soitware by refreshing the capacitor’s 
charge with frequent doses of PW. 


SPhtaet eee d ee ead 


wdeGRRRdd bb bds 
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+eeggies 
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Serial Communication 


Here is another great example of the ability 
of BS1 to implement a sophisticated degree 
ot Functionality in a single comnxand, SERN 
anu SEROUT allow the programme co sénu 
and reac serial data mt speeds of up to 2,100 
haul. Data can be seni and received with no 
parity, § data bits, and 1 stop bit. to send 
serial data, the command synnx is as follows: 


S2ZRrourT 
pin, baudmoce, ({2}Gate, {#}data, ...} 


@ Pin is a variable/constant (0 to 7) that 
specifies the YO pin to use. 

© Baudmode is a variable/constanc (0 to 
15) that specifies the serial port made. 
Baudmode can be cither the ¥ ar 
symbal shown in the tabic. The ather 
serial parameters are presei co the most 
common format: no panh, eight da 
bits, ane stop bit. 





40 pin (SERIN) 
1/0 pin (SEROUT) 


Ground 





= @® Dara is byte viriables‘constants (0 to 353) 


S4eee Eh debe der ites 


QOREER SGP P41 Gd bhadéreesee 


ae 
SERt 


that are output by SEROUT. If preceded 
by the # sign, data items are transmitted 
2S TEXT Strings up to five characters long. 
Without che +, data items are 
iransmitted as a single bye. 


AEROUT makes the spécifier! pin a serial 
output port with the characteristics set by 
baudimocde. tr iransmits the specified data in 
one of two forms; either a single-byte value, 
OF d Lext string of one to five characters. 
Here are some examples: 
SEROOT 0,N2,400, {65 
SPROUT transmits the hyte value .65 through 
pind at 2.400 baud, iav exted, If you receive 
this byte on 2 PC ninning terminal software, 
the character ‘“X" will appear on the sereen, 
because 65 is the ASCII code for “X. 


TT O,N2, 406, (265) 
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SEROUT transmits the text sing “63” through 
pind at 2.400 baud, invertecL you receive 
this byte on @ PC running terminal software, 
the text “65° will appear an the screen. When 
@ value is preceded by the # sign, SEROLT 
automatically converts it toa form that reads 
cormectiy Gn a terminal screen. 

To send! data to 2 PC serial port from the 
STAMP ali you seed is some wire and 
connéctiors, and terminal communication 
software. Wire the cannector as shown in 
Figure 7 und use the inverted baud maces. 
The STAMP's serial output can onty switch 
berween O and +5¥, not legal JO RS 232. 

The syntax for SEREN is very similar to 
the SEROUT command. The SEREV 
commianel itself is fast enquyvh to catch 
multiple bytes of dara, no matter how 
rapidly che host computer sents: them. 
However, if vour program receives data. 
stores or processes it, then loops back to 
perform another SERIN, it may miss data or 
receive it incorrecdy because of the time 
delay. Use one or more of the following 
steps to compensate for this: 


@ Increase the number of stop bits at the 
sender from I io 2 

® Reduce the baud rate. 

@ If ithe sender is operiting uncer the 
cantro] of a program, add delavs 
berween transmissions. 

@® Reduce the amount of processing that 
the STASIP periorms berween SERINSs 10 
2 bare munismrm- 


Going to POT 


The final command we're going to look ar 
in this article, is to measure short pulses a 
stage further, ancl to enable che BS1 to read 


analogue inputs, The POT command allows. 


the BS1 to read 2 3 to 30k potentiometer, 
thennistar, Phorocell, or other variable 
resistance. The pin specified by POT must 
b= connected to oné site of a resistor, 
whose other side is connected through 2 
Capacitor to ground as shown in Figure 8. 
The STAMP measures the resistance by 
timing how tong it takes to discharge ihe 
0.14F capacitor through the resistor. f the 
pin is an Input when POT executes, it will 
be changed to output, The conunanki 
simiax is as follows: 


4 


POT pin, scale, variable 


® Pin is 2 vaniable;constant (0 1 7) that 
specifies the L'O pin to use. 

@ Scale is a sndable-consiam (0 to 2755} 
used to scale the instruction's internal 
16-bit result. The 16-bit reacling is 
multiplied by (scale’256). so a scale 
value of 128 would reduce the range by 
approxiniately 50%, 2 scale-of 64 would 
reduce to. 25%, and so on. The Alt-P 
optipn, outlined below, provides a 
means to find the best scale value for a 
particular resistor: 

@ \ariable is used to store the final result 
ofthe reading. Internally, the POT 
instrucuon calculates a 16-bit value, 
which is scaled down to an §-bit value, 
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Photo 1 \Calitratms-a potentiometey using the STAMP PBASIC edito) 


The amount by which the intemal value 
trust be scaled varies with the size of 
the résistor being used. 


‘to calibrate the post ancl find the best scale 
value, connect the resistor to be used with 
the POT instruction to the STAMP and 
connect the STAMP to the PC, Press Alc-P 
while running che STAMP’s editor software. 


A speci calibration window appears as 


shown in Photo 1, allowing vou to find the 
best value_ 


@ The window asks for the number of the 
LO pin to which the resistor is 
connected. Select che appropriate pin 
(0 to 7}. 

© The editor downloads a short program 
to the SEAMP. 

@ Another window appears, showing two 
nuotbers: scale and value. Adjust the 
resistor until the smallest possible 
number is shown far scale. 

Once vou’ve found the smaltest number for 

stale, you're done. This number shoul be 

used for the seale in the POT instruction. 

Optionally, you can verify the scale number 

found above by pressing the spacebar: This 

Jocks the scale and causes the STAMP to 

read the resistor continuously. The window 

displays the value. If the seale is good, vou 
should be able to adjust the resistor. 
uchicving a 0 to 255 reading for the value. 

To change the scale value and repeat this 

step, just press the spacebar. Continue chis 

process until you find the best scale. 
Once you've determined a scale. you're 

reacly 10 include the conmimiand in a 

progmm. The example below shows how 


pot_code: 


SEROUT 31:N300, {b2) 


Seedelebadateraree 


. 
BRAS EP ECH Pep eeerane 


‘seria? output 


COTO pot_co de 
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to include the POT command! within a 
program. The code below reads the 
potentiometer and then outputs the valuc 
over a serial ourptt at 300 baud. 


Resources 


The Web is packed wick information 
relating to che STAMP environment. Visitars 
to the Paraliax Weh site at 

weer. parallaxinc.cem can download data 
sheets, insmuction maouals ane project 
cxaniples. 

Milford Instruments in Leeds is:che UR 
distibuior of STAMP produets. You cn 
eeach the company by telephone on 
(01977) 685663, ar write to Milford 
Instruments, Milford House,.120 High 
Sureet, South Milford, Leeds LS25 5A0. 
Altematively check out the Milford 
instruments’ Web site at 
waw. ti linst,demon.co.uk. 

You can learn from other users that are 
developing on the STAMP environment, 
join the é-mail mailing list cun by Parallax. 
To join chis list simply send e-mail to 
majordomo@parallaxinc.com, and ope 
‘subscribe STAMPs’ in the body of the 
message. If you prefer, you can subscribe 
using the online subseripien fon on the 
Parallax Web site at wat. parallaxine.com. 


Next Month 


In the ast article in che series next month, 
we'll look at how to incorporate the BSL 
into an electronic system and examine a 
series of control applications. 


‘Read potentiometer on pint | 
‘Send potentiometer reading over a 300 baud 


‘Repeat the process 
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Making Music 
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last 10 10 15 vears have 
seen a remarkable increase 
in dhe number of 
‘alternative’ musi¢ markets, 
especially for the conyputer 
musiGan.. For example, in the 
1980s, who would have thought 
that you could make a living 
woos music for compute: 
eames, creating sound ctlecis, 
recoriling and designing sounds 
for sample CDs, creatine MIDI 
files, scoring QuickTime arovies 
or writing music for company 
preseniations? kyen selling 
music Software is big business, 
and if you cm ilk-as weilas 
play —and heck, vou don't even 
need ta be able ia play very 
well! — there are jobs in sales 
and as demonstra, 

Compuierbased music systems 
have brouekc high (rality music 

muking to eveqrane. But as well 
as ‘traditional’ functions such as 
woting songs and music, 
computers have brought us 
music for another purpose — 
muliimerctia 


What Is 
multimedia? 


Multimedia became a buzz 
word in che eariy SOs. It was 
uuered with careless abandon 
and few of the so-called experts 
whe used it then knew what it 
meant! But sow we do. 
Multimedia is simply a 
combination of different hpes 
of mecha —saund, graphics, 
tex. video, animation and so on 
— wrapped up in one big 
homogenous package. There is 
usually some sor of interaction 
Within the program allowing the 
user 10 click on itenws on-screen 
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to'sce new information, watch 
movies and hear sounds. in 
fact, the term multimedia coutd 
now be applied to a wide range 
of software from pamés to 
encyclopedias, 


Muitimedia audio 
One thing most. multimedia 
packages lune in common is 
poor quality audio. Not 
necessasih’ poor quatiny’ nwusic, 
but audio which is the lo side of 
hifi This has. been toe since the 
early days of multimeciia. Ar that 
time. most people were nunning 
# 386 —1 486 if thev were rich — 


| 
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bean 


For readers who are interested in music and 
digital audio, this fascinating book by Ian 
Waugh shows how to make direct to disk 
recordings on the PC. We bave reproduced 
a chapter to give you a flavour of the book. 


and compromises had to be 
made in order to play the videas, 
do the animation and play somé 
audio all ac the same ime. 

Video was compressed and 
played back at less than the 
teal frame rate, Farly audio was 
often §-hie witha aS rate of 
i LO25kHz— or 22.035kHz if you 
were lucky. Many of these habits 
have stayed with the 
multimedia business, parth ro 
allow alder machines ro nlay 
muidmedia soltware. However, 
nny developers are now 
upping the qualiry and, of 


: course, the minimum PC spec 


requirect to play che ties. 
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Figure 13.1 Normalising may not make much difference to the 


overall level of this file, 


Figure 13.2 A linear fade, 
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INFO 
any titles now have 
CD quality audia 
atthough the user 
does, of course, needa PC 
system capable of playing 
it, and that includes good 
speakers. The politics of 
the situation will doubtless 
be discussed until we all 
‘have a Pentium 500, but as. 
music developers it’s our 
job to do the best ive can 
within the limitations of the 
situation, and that means 
producing the highest 
quatity audio whether its 
24-bit, 16-bit or 8-bit. 


M 





One odd aspect of multimedia, 
hawevér, is the relative 
imponance placed on video and 
audio. IF someone asked you 
whether you wouk! rather watch 
a video with poor picture quality 
and excellent sound or one with 
excellent picture quality anc 
poor sound, what would you say? 

Without trying it, it’s probably 
a difficult question to answer 
but nmesearch has shown beyond 
any doubr that we can put up 
with very poor quatiny video as 
long as we can hear what's 
going on. Audio his a far greater 
infuence on our perception of 
in audio/visual preseniation 
than cioes the video — and the 
multimedia developers have 
aMored inis for years. 


Getting the right 
balance 


vou are proxtucing a for of 
files for a project, it’s important 
that all their volume Jevels have 
the same perceived volume. It's 
amazing how many projects 
have hac files which plaved ar 
different volumes levels. This 
doesn't happen much now with 
commercial ites. 

Normialising is a 200d place to 
stunt bur ir doesn’t automatically 
do the joh, Ifa file has a strong 
peak but a low average valume, 
normalising may nor make 
much difference to the general 
level as vou can see from Figure 
13.1. Normaiising this file will 
barely have any effect. 

Dynamics processing such as 
conipression and loudness 
maximisation can be used to 
gol effect. however, but don’t 
overdo it—yvou may need ro 
use it again if you have wm 
convert the sample mie. 

It's important to realise the 
difference between the actual 
level ofa file ancl the perevived 
volume. As we know from 
Chapter 2, bass frequericies, for 
cample, can have very hich 
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Figure 13.3 A logarithmic fade. 


levels but we may not perceive 
them as being very loucl. The 
perceived volume is sonmicthing 
you. need to check with your ears. 

if some files have.to be 
foucier than others, see if the 
program inself can controt the 
playback volume. If you reduce 
the gain of a file, che noise vil! 
increase, too. 

Use a lowarithmic fade rather 
than a linear facle «2 reduce 
noise. Ha piece fades slowly, a 
linear fade, Figure 13.2, will give 
the audio lors of time to get lost 
in the noise towarts the end of 
the fade..A logarithmic face. 
Figure 13.3, fades more slowly 
at the startand more quickly 
rawards the end giving less time 
lor noise to becomie evident. 


Space savers 


If you're creating music for 
multimedia, the first thing to do 
is £0 persuade the pnoxhicer 
thar high quality auctio is 
important. Perhans they will 
agree but.the systems intended 
for playback won't allow it. Not 
much you can do there. 
However, if hey aren’r 
convinced of the impartance of 
goxxl audio, create 2 fietle 
presentation yourself using 
varigus combinations of good 
and had video and audio and 
see what the reaction is. 

But if, for one reason or 


‘INFO © 

rchivers are widely — 
used on the Net. They. 
ake it easy to group 
lot# of files tegether for 
distribution and compress 
them en masse. The 
compressed archive 
doesn't take as Jong to 
dawnload as the individual 
uncompressed files would, 
and grouped files help 
ensure that odd essential 
files don’t go astray. 
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another, you need to reduce 
the file-size or quality of the 
auclio, there are two aptions 
you can look at either singly or 
together — audio compression 
and file conversion. 

Sometimes the choice will be 
determined by the systems the 
project is expected 10 play on, 
For example, the systems may 
nat support 16-bit-audio, they 
may have a mono speaker or 
they may not be powerfu! 
enough to deliver high qualiry 
audio along with other 
demands such as the video. Or 
it could be that the media the 
project will be distriburect on 
doesn't have encueh space for 
16-bit 44.1kH 7? files, in which 
case you ought to look ar 
compression. 


Stereo vs. mono 
if it’s a question of space, stereo 
files takes twice the space of 
mono files so it may be worth 
considering sacrificing stereo 
for smaller mono files. 

Burt you can do so much with 
2 stereo recording. The careful 
placement of sounds can 
heighten the overall impact of 
the music, and effecas such as 
the S1 Stereolmager can 
enhance a normal stereo image 
considerably. Active panning — 
can add to the excitement of a 
piece, tox. 

The decision obviously 
depends on the content af the 
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UWinZip Unregistered) - audio:zip 


‘Date Time. 


[ 
i§0:] Playb.way 


7] Revdub0. way 06/08/96 17:15 


Size 
08/08/36 15:15 20.384.212 17% 16,954,845 
276,792 13% 


Risio ‘Packed: Poth. | 


240.686 


‘| Tec-bass.way 25/04/95 OS17 28,424,100 13% 249843.601 
‘| Tec-mixwavy 03/06/97 10:01 14,352.428 9% 12996 407 


)Jazz03way 21/11/55 16:07 
EuoI2 kway 21711795 16:03 


594,476 11% 
623,660 5% §93,734 


530.845 


)acemus.wav 28/04/97 2258 19.377,520 9% 17,725,054 


£:] Shhhh.way 


03/06/37 13:56 1,048,634 36% 


663,173 





Figure 13.4 The WinZip compression utlitty can be used to compress 
any computer data incfuding programs and Wave files. 


audio files, but if you want to 
stick with stereo there are other 
options to took at. 


Sample rate 
and resolution 
conversion 


Mos: of the issues regarding the 
downsampling of files have 
already heen covered but here's 
2 summary: Hf a file has to be 
reduced to a lower sample rare 
and/or resolution, the usuat 
method is to proceed as shown 
at boom of page. 


Audio 
compression 


Another option to consider is 
compressing the audio, There 
are two approaches to this —- 
compress the audio dar files 
on the distribution medium for 
the user to decompress on 
instalation, or use a system 
which compresses the aucio 
data itself and decompresses it 
during playback in real-time. 
There are several systems of 
compression in both camps. 

if you want 10 keen vour 


audio as high qualin: a possible, 


youll want a lossless 
campression system, which 
means that the data can be 
compressed and then 


decampressec! lack to its 


original form without losing any 


information at all, However, 


{ } oO } iZ- ri a 


ring tO the Ny quist limit 


(Chapter 3), vou notice a top in the high frequencies. 


@ You may like to run the signal through a compressor or 


loudness maximiser at this paint. And apply a touch of EQ to 


make up for those. frequencies which were fost, but don't 
overdo it — you are working vith more sonicalh limited material. 
@ Convert the sample resolution, if required, to 8-bit. Using: a 
processor such as the Li Uluamaximiser will maximise the 
volume leve! and make the most of the downsampiling with 


its dither facilities. 
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most systems which offer this 
don't compress the dara by 
much or else cannot be used in 
real-time. There’s usually a 
wradc-off somewhere. 


WinZip 

You can compress audio files 
effiine using an archiver 
compression utility such as 
WinZip, Figure 13.4. This can be 
used (0 cOmpress any computer 
data including programs and it’s 
a.loss-fess system. WinZip is 
actually a shell which makes ic 
easy for Windows users to 
access 2 range of compression 
systems which include ZPP AR], 
LZH, ARC and TAR. ZIP is Jar 
anc! away the most common 
compression system. 

WinZip is useful if yau need ro 
pack a lot of clata into as small a 
space as possible for incluston on 
a distribution disk ar over the 
Weh, for example. The 
installation routine, which the 
programmer would write to 
install the multimedia application 
onto the user's hard disk, would 
decompress the files. 

However, 45 vou can see from 
Figure 13.4, this form of 
campression docs not save a lot 
of space, maybe about 11-12 
percent. The savings depend on 
the cantent of the file. lf there 
is a lot of silence in it, the file 
will compress very well The fast 
fife in the iltustratian, Shhhh, is 
mainly silence and ft has 
compressed far more. efficiently 
than the other files which 
contain music and vocals. 


“INFO. 


‘ode: short for: 

_ compression 
decompression 
(although Some sources say 
it stands for coder/decodes). 

it's a routine which 
compresses audio as it is’ 
recorded and decompresses 
it while it’s playing back. 
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Figure 13.5 Typtoat list of codecs. 





Mictozolt Network Audio CODEC 
Microtot [MA ADPCM CODEC 
Mirotoh ADPOM CODEC * 
Microsofi GSH 6.10 Audo CODEC 


Figure 13.6 Adding codecs to your system. 
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Figure 13.8 Selecting a codec 
for use In Windows 95. 


The other cisactivantage of 
this form of compression is that 
the files cannot be compressed 
or decompressed on the fly. so 
as a realtime playback system. 
it’s no good ar all. 


Codecs 


The other option is to use real- 
ime compression and 
decompression — 2 codec. And 
there’s no reason why vou 
couldn't use a coctec and also 
wrap the whole thing up ina 
ZIP archive, 100, 

The nice thing aliout caxlecs 
ix that che major ones came 
with Windows 95. Open the 
Multimeclia Control Panel, select 
the Advanced tab and click on 
the + in front of the Audio 
Compression Codecs entry: You 
should see a list similar to that 
in Figure 13.5. [fF yours is 
different, i justi means you have 
a ditierent set of coniecs to the 
ones installed an my machine. 

If there are no codecs in your 
system. open the Add/Remove 
Programs Control panel, select 
ihe Windows Setup tab, 
hightight the Multimedia option 
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Figure 13.9 The RealAudio Playar, 


: and click on the Details button. 


¥ou'll see an Audio 
Compression entry there, 
Figure 13.6. Click on the box, 
click on OR and follow the 
prompis which ask tor the 
Windows 95 CD or disks. 
Codecs are handiec by the 
ACM (Audio Compression 
Menger) which is similar in 
concepi to plug-ins in that anv 
program which supports the 
ACA can use any of the codecs. 
Sound Forge, for exampte, 
hooks into the ACM and when 
you select Save As, you'll be 
offered a list of compression 
formats, Figure 13.7. if vou add 
more cadecs to your sysiem, 
they'li appear here, too. 
Catizes can compress and 
clecompress data on the fly 
However, Sound Forge does 
this off-line when loading and 
saving files. You probably won't 
agtice any time difference bur, 
as there is no hurry to 
compress a file, che program 
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RealAudio !/Piape: 


Figure 13.7 Sound Forge's Save As ... dlalog 
offers a range af compression farmats. 
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Figura 13.10 NetShow supports Microsoft's ActiveX technology. 


can perform the optimum 
campression which ought to 
ensure the best quality file 
possible. 

Compression usually rakes 
longer than decompression sO 
while you may need 2 nippy PC 
to compress on the fly, 
decompressing can usually be 
done in realtime on most systems. 

There are video cocces. tan, 
which you'll also see in the 
Advanced section of the 
Multimedia Properties page. 
When video started to become 
popular as one of the. 
ingredients of multimedia, it 
was necessary LO compress the 
files because they were 40 large, 
especially when users didn't 
have such powerful computers 
as we have texlay. 


Different codecs are suitable for 2 


Figure 13.11 
Configuring 
codecs In 
Windows 95 


sehiiase 
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: based in Genva, has piven its 


different purposes, PCM (Pulse 
Code MoxtulaniGn) is an 
uncompressed format used by 
many synthesisers which use 
waveimble or sample+duse sounds, 
ADPCM (Adaptive Differential 
— or Delia - PCAD stores the 
difference between samples 
rather than the sumole itself, 
ancl & uses mathematical 
aigorthms to reduce the 
number of bits required to store 
the dam. The result dorsn’t 
sound as ifit had becr 
recorded on a bit system! 
There is more than one 
method of ADPCM and they 
aren't always compatible. Two 
of the most common are 
Microsoft's ADPCM and IMA's 
(International Multiniedia 
Association) ADPCAL. 
_ The CCITT (Consultative 
Committee for Inrernational 
Telephony and Telegraph), 


name io several standarcs 
including one for audio 
compression which reduces the 
Riles to 8-bit. 

The GSA1 (Groupe Spécial 
Mobile) srandard was initialfy 
for mobile phones and in 





=_ 2 Skee of file require mee: (1989 responsibility was 
Codec Format ‘Comments . to play for i-sec ; transferred tothe ETSI 
PEM AS1KHz, 26-bit, stereo‘ Loss-less, standard ‘CD quality’ 372K ; (@uropesn Telecommunications 
ADPCH 44.1¢H27 4-bit, stereo Popular codec suitabte for many peneral uses 434, : Standards Institute). 
CCHIT A4 Tite, 8-hit, stereo Good quality, suitabte for many files inciuding music 86Kb : = ‘The eable on the left shows a 
GSM 44.1eH2, mona Not ideal for high quality music &Kb bref summary of some 
TrueSpeech ALO25kHz, 1-bt, mons Ver lew quality, resily only suitable for sasech 2Ki common codecs: 


So there is a wide range of 
codecs suitable for a variety of 
purposes. Burt there are trude-ofis: 


Table showing same common codecs. 
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@ iMost codecs are lossy types, as opposed. to the foss-less 
compression of WinZip. That means the quality will not be as 


food as the original. 


@ Although codecs can work on-the-iy, they do take time so- 
you may have to allow more time-for.them being opened 
and played. The exact time depends an the codec algorithm 


and the system iz.f5 running an. 


@ The systenv the file is to play back on must have'the codec, 
too, which means this must be ascertained before 
distribution or the codec. must be distnbuted with the 
software which could prové difficult if the codecs are’ 
copyrighted, Even though a codec is freely available froma 
Web site, it doesn't necessarily mean anyone: can distribute 
it And nat all audio software can use compressed files. 
Sound Forge, for example, ‘supports all ACM-compatible 
systems but other software may not. — 


Using codecs 


To use a codec, hieghtichr it in the 
Multimedia Properties list, Figure 
13.5, and click on the Properties 
button. This will open a box 
similar to that in Figure 13.8 
which fets you decile whether 
Or not it-cun be used. Ir also has 
2 prion number which you can 
change. IF pwo or more codecs 
could be used in a panicular 
situation, then Windows uses 
therm in order according to their 
prioniy number, 

Click on the Settings button 
and you'll seta window 
similar co that in Figure 13.9, 
In the Compression and 
Decompression boxes, select 
saniple races from the drop- 
down menus. 

Jia file has a sample rate 
lower than that in the 
Compression box, then the 
ecxlec will compress the data in 
real-time. However, be aveare 
that higher sampling rates 
require more pressing power 
and if your computer can’t 
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handle the compression there 
may be breaks in the sound. 
On olavback, any file which 
has a sampling rate lower than 
the entry in the Decompression 
box will be decampressed in 
real-fime. Again, if your 


: computer can’t handle it, the 
: playback may suffer. The-Auto- 


Canfigure bution sets the two 


= boxes to values which are best 
: suited io your coniputer. 


- Audio files for 
_ the Internet 


= The Web is making increasing 


use of nyusic and is alive with 


> praphics, animations, video and 


sal lebee 


auclio content. All these pes of = 


hata are large and require time 
to downtoud by the user, Most 
people aren't prepared to sit 
and wait while a file downloads 
so companies have developed 


i compression technologies for 


surcaming this type of data aver 
the Web. The most well-known 
are. Progressive Network's 
RealAudin, Microsoft's NerShow 


and Macromedia’s Shock Wive. 
They work in similarways. — 
The audio is saved in a special 
fonmat which is transmitted 
over the Net when the user logs 
onand accesses the Web page. 
You need a spéciaj player or 
plug-in foryour Web browser to 
play it. The essential parr of rhe 
process is thar the plaver plays 
the audio as it is arriving — the 
user docsn’t haveé-to wait until 
the complete file has been sent. 
The RealAudio system. for 
oample, uses an encoder, 
available from the RealAudio 
Web site (sce Appendix for 
derails}, to convert “ave files 
into RealAudio format. The 
RealAudis Playér, Figure $3.10, 
plavs the file using familiar 
recon and play controls. 
NetShow, Figure 13.11, 
supports Microsoft's ActiveX 
cechnology and plavs .ASF 
(ActiveX Streaming Forniat) 
files and live ASF streams. The 


Summing up 


INFO 


ith a streamed 
audio file, the player 
plays the audio as it 


is arriving ~ the user doesn't 
have to wait until the 
complete file has been sent 


files can be played locally or 
from 2 NesShow or HTTP server. 
ShockWave can stream 


praphics as well as aurclio clata 


and can be usec for animarecl 
interfaces, interictive clemios 
and eames as well as for speech 


and music. Again, the 
: ShockWave player is free from 
> the Macromedia Web site 


As the Web dévelons, this ype 


: Of streaming technoloyy will 
> hecome more commian. 


However, you still need a fast 
and uninterrupted connection to 


get the most from these systems. 


Many of the problems surrounding the creation of music for 
multimedia are to do with the ‘low level’ system itis assumed the’ 
final Users will have. We can do almost anything if-tire PC is 
powerful 6nough but we must bear in mind that evéeronhe. does 
‘not have the latest technology and we should create compatible - 


‘audio with that in mind. 


This is ‘also a méior area of concem with audio for the Web. Most 
Web designers and the companies which create steaming software 
‘have direct Nei connections and seem to forget that the average Liser 
is linked Via a BT line via a 28.8 modem or possibly a stawer one. 

SO, when you are considering the final file format for your 
atidio, consider ywhat.sort af system your target audience is likely 
to have and cater for the fowest common denominator. If there is 
G0m On the distribution media or system, include two sets of 
data — one for the LCD and one for a more high-end system. That 
wvay, those who have the power will be able to more fully 


appreciate your work. 


Making Music with Digital Audio is one of many books on music 
technology published by PC Publishing. 
Tel: 01732 770893, email: info@pe-pubs .demon. co.uk 
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Making Music with Digital Audio 


by fan Waugh - Maplin Order Code LD27E only £8.99 - £5 off the normal price . 


VWiaKing Music 
WIth digital audio 
Dirertto Vette HER 


Noten? WE HAVE SIX ‘COPIES ‘OF IAN \WAUGH'S:BOOK ‘TO (GIVE ‘AWAY TO 
THE FIRST SECREPLIES (PULLED ‘FROM THE/HAT ‘ON ‘SEPTEMBER ‘4TH! 
N Send your entries to: The Editor, Electronics & Beyond, PO Box 777, Rayleigh, Essex, S56 8LU. 
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Wat nted 


SAA1043P universal sync senerstor 
IC and TDA23524 receiver IC bath 
wanted urgently. Canlact deamard 
Tel; (01424} 420424, 


For Sale 


ICEPIC2-DBLTC/PICL7C4X Dauenter 
Board, neary new £150 Tel: (0973) 
228 629 (Londen). 


Hitachl V-1050F Oscilloscope, dual 
trace. LOOMHUz delay timebase. Good 
condition £2606 ona Tel: (0118) 
9668201 (Barkshire). 


Cellectars Office Computer System 
compete with a! anginal manuals 
and sofware, CPI 3.0, WordStar, 
CaicStar, BateStar etc. inchuictes: 
quality dot matrix printer. £160, or 
svap for mint condilien Sinclair 7X80, 
Tek (0181) 842 3852, 


Telequinment Oscilloscope 
instruction Kianvals for DA7A and 
DS1A, £40 plus pastage. The. slodem 
Glectronic Manual Vol. 1 and 2, £42 
plus postage. Tel; (035959) 575764. 


Ta Clear 2 x PCs Epson 286 + 
40}.iB, Amstrad 1649 + 20MB, 
onions, 2x pinters Epson taser, 
S2ik6 dot main, Beckman LED 
multimeter T1006, + x 5.25in disk 
drives, 2OOMB lane straamer, AS23532 
bybox, ICs, 2764 EPROMs x 10 new, 
unused, E400 the Jot Tel; (0181) 
2026023 (XN. London). 5 


Club Corner 


ARS (Aberdeen Amateur Radio Society} 
meets on Aiday erenings in tne RC Hail, 
70 Caimgorm Crescent, Kincorth. 

For details eaniact: Martin, (CMOJCT), 
Tel: (02569) 731177. 


The British Amateur Electronics Club 
(founded in 3966), for afl interested 

im Slectronics. Four newsietiors a year, 
help for members and more! UK 
Subsonoiion £8 a yaar unio mambers 
£4, Gearseas members £43.50). 

Foe further deisiis send SAE. to: 

The Secretar, Mr J. FE Dawes, 

70 4sh Road, Cxidingion, Nonhwich, 
Cheshire CWS 2PB. 


Bury St. Edmunds Amateur Radio 
Society. Meclings held at Cutfiird 
Schoel, 7.30pm for 8.00pm on me 
third Teescay of each month, unless 
cihenise stated, Further cetails 

fram Kein Viaterson, (GiGY1). 

20 Cadogan Road, Bury St. Edmursis, 
Suffolk IPS3 30J. Tel: (01284) 7648047. 


Crystal Palace and District Radio 
Society mets cn the third Sstuntay 

ai each month at Ad Saints Church 
Parsh Rowns, Reuh Hi, Londen SE19. 
Details from ‘it Tevior, (GSDEC), 

fei: (0182) 609 57372. 
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Piacing an advertisement in this 
section of Electronics and Beyond 
is your chance to tefl the readers 
‘of Britain's best magazine fer 
alectranics enthusiasts what you 
want ta buy ar sell, of. teil them 
about your cJub’s activities - . 
Absolutely Free of Charge! We will) 
publish a5 many advertisements 
as we have space for, We will print 


| the first 30 words free, but thare-\ 


ri. 


tor he ences Sop pe word 
far sath Jed adv > ) 


Derby and District Amateur Radio 
Society meets every Wednesday at 
7.20pm, at 129 Green Lane, Derby: 
Fistiher details trom: Richard Buekby- 
(GIVGW), 20 Eien Sank, Ambereste 
DES 2GG. Tel: (C1773) AS52475. 


Electronic Organ Canstrictor’s 
Society. Deiaits of programme 
maeaane, mamnbescnip and details of 
Pic ional G5ies ei regional meetings 
for 4298 fram: Den Brey (Hon. Sec,}, 
34 Ethentcn Way, Seaford, Sussex BN25 
3B. Tel: (01223) 894909, 

Fax: 01323 492734. 


EU.G, User croup for aij 8-bt Acom 
Hicios, ance 4997. Sill eoing strong. 
Programining, née, Information, sates. 
Comact EUG, 25 Bate Road, 
Southsea, Hants. POLY Bx, 

Tek (62705) TSLIES. 


itchen Valley Radlo Club meets 
every 2nd and 4th Friday of month 
(nat Aug.) at Scout Hut, Brickijeic 
Lane, Chandlers Ford, Hants. Details 
from Sheila Villams GOVE Tel: 
(01703) 813827. 


The Lincoln Short Wave Club 

Meets every Wednesda, night at the 
Cry Engineers’ Club, Watersixte South, 
Uncofn at Spm. Au wetcome. For jurther 
Gatais cantact Pant, (G4STO) 
(Secretary). lel: (024627) 788350, 


Fhe Lincoln Short Wave Club 
Liestngs every Wednesday from 
7.45pm at Lincoln Raitway Sports and 
Social Club, ine Ropewalk London. 
Lincein namfest 98 on Sunday 33ih 
September. Contact: Cili Newby 


— = = 


Please write your classified advert using one ward per box below. 
S$ of 39 worts of under vill he printes| free 
Rayment for exta words with your advert... 
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: postcard or sealed-down envelope. 
Then send Ht, with any necessary. 


payment, ta: Efectronics Classified, — 
PO. Box 777, Rasieigh, Essex SS6 BLU, 
Advertisements willbe 
published as soon as passidte, 
Space aflawing. No responsibility 
is accepted for delayed 
publication or non-Incjusian © 


of advertisements. 


Readers who have roaaacobia 
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G2EBH. 25 Sudbrecke Lane, 
flettiieham. Lincoln, LIN2Z2RV 
fel 61522 750637. Paczet BBS 
G3EBH @pp7ds:,#26.ebreu. 


MIERG? 2 first class stemps far + ths} 
Io John Veal, 23 Chapel Strest, Yadey, 
Pe? SLY brings you a substaritial 
introductos pack te the Model 
‘Bectronic Rafway Group — ectnety 
spphing elscnwcs end comoulers to 
the model milway operation. 

7th Norikern Cross Raliy - Sunday 
15th February. 1998 - Large halt 
venue - Thames Park Athletics 

iedium, VWiakeiteld - Details: Pete 

Smith GOBQB Tek: 01924 278217, 
Prestan Amateur Radio Society 
Mees ver Thursday evens at 

The Lonsdd!e Sports end Sociat Cub, 
Fey Hall Llane, Arvocd, 

(of Veting Strest Road), Preston, 
Lancashire PR? 4DC. Tel: (01772) 
794405, Secretanc Afr Eno Eastwood, 
(GiWCO}, £6 The BMede, Freckiston 
PRS UB, Tet: (01772) 686708, 


Science At Your Fingertips. 

Want Lo meéei ferns inierested in 
Science? Send an SAE to: Daniel Gee, 
S.AYE, 37 South Road, Watchet. 
Samernet TA23 OHG, o Scott Mason, 
SLYKE, 58 Park Avenues, Devonpet, 
Pharouth PLA 48P hita://hocepages. 
anterprise.aat /icedragon/says him. 
SEEMUG {South East Essex tae User 
Group), meet In Sauthend, every senond 
Monday of each month. For detsi 
Tek Mehaet Foy (01702) 468082, 
oF Small to macBaikefoy.denon.co.ut. 


of charge, Gut thereafter the charge is 10p per word. Please include ony 
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Southend and District Radio Society 
meets at he Crd Venture Scot 
Centre; Scuthend, Essex sory Thursday 
at Bom. Foc furthe; details, contact: 

FO. Pox 88, Rayleigh, Essex SS6 BNZ. 


Sudbury and District Radio Amateurs 
{SenDRA} mMectin Gt Comard, 
Suctury, Suffolk at 8.00pm. 

New members Zre very vsicome. 
Refreshmenis are available, For 

Cetais ease contact Tony, (GALTY), 
Teli (02787) 313212 before 10,035m. 


TESUG (The European Satelite Usa; 
Group) for ai) satetite TV enthustasts! 
Tetatly independent TESUG preades 
The most up-io-date mives available 
Chrovgh its santhly *“Foatsrint’ 
Rewsetter and a teletext senice 

on the pan-European ‘Super Charnes’), 
I abso praides & vide variety of help 
and iiformaten. Contect: Eric N. 
Wiltsher, TESUG, PO. Bax 576° 
Orpingion, Kent SRG ALY. 


Thanet Electranics Cfuhb. For schoai 
age Ham Radio and Beetronics 
Entiusiasts, antes ms 16th Year. 
Meetings hed gery Mondsy evening 
from 7.30p7n at The Quarterdeck, Zen 
Place, Margate, Ment For further Getails 
contest: Or Ken C Smith, (GSI, 


: Tek: (01308) 812723 


Wakefield and District Radio Saciety 
feet at B.G0pm on tuesds,s st the 
Communiy Centre, Prospect Road, 
Ossett. Wiest Yorkshire. Contact 

Bas Fiih, (GaYAF, {GTHR}, 

tel: (0113) 282 5519, 

The (Wigan) Bougias Valley Amateur 
Radio Society mecis on the first ark 


4 third Thursdays of the month from 





Name 
Address 


Daytime Telephones. 
Retim your ackert to: Gectroncs Cassia, 
RO, Box 777, Raylesh, Essex, S86 BLU. 


8.0Gemi et the (Vigan Sea Cadet HO, 
Training Ship Scepue, Brookhouse. 
Temace, ef Waningion Lane, Wigan. 
Contact D. Snape, {G<6i6}, 

Tek (019-52) 244597 A\igan}. 


Winchester Amateur Radia Club 
Meas on the third Fide ci each rramith. 
For full programme contact: G4AXD, 

et: (01962) BEORO?~ 
Wirral Amateur Radio Society meeis 
ai the hy Fann, Arowe Park Road, 
Simenhesd erery Tuesday evening, 
arat formally co the the fist and thin 
Wednesday of every month. Detais: 
A. Seéd, (GSF06), 341 Wither Avenue, 
Bebington, Wirral L63 SNE 
Witral and District Amateur Radio 
Society mesis at the troy Cricket Cub, 
iby, Wirra). Organizes visits, DF hunts, 
demonstrations and fun sales. 
For further details, plasse contect: 
Paul Robinson, (60/2) on 
(0253) 648 5892. 
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HINTS & TIPS 
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Your PC screen doesn’t have 
to look the same as everyone else’s. 
This month Mike Bedford looks at 
customising Windows 95. 


n all probuhilin; ure overall 

Inpeanince of Windaws 95 on 

your PC is eaucdy the same as 
when vou first iGok the PC our of 
us box. Iso, youll have a 
greenish-blue deskiop, all de 
winkiows will be preclominaunth’ 
grey and the iwolhar will be at the 
bottom of the scrcen. In other 
wards, itll look just the same as 
everyone else's PC: Bor it doesn't 
have to be this way There's lens of 
scope to personalise Windows, ta 
change things either ta fit in with 
vour personal preferences or io 
echo a corporc Kents: Ina 
Single page, we can't expect to 
cover every area of customisation 
hut when vou've ined aut those 
chines which we desazibe here, 
you mighe be inspired to discover 
other areas for yourself. 


Changing Colours 
The cleskrop is what vou see 
wher vou're not displaying any 
Windows or whea your windows 
ie not occupving the full screen. 
Ani since this occupies the full 
screen, it's one of the major areas 
for customisadon. 

The most obvious chanve you 
can make.is to the colour of the 
desktop and this is very 
straightiorward. Simply move 
the: mouse pointer over the 
desktop and press the right 
mouse button. Select 

‘propertics’ from the menu 
which is displayed and the 
Display Properties window will 
‘appear. Now sclecr:the 
Appearaiuce tb and youll see a 
window like that shown above, 
This is the page fram which you 
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ean change the colour of the 
desktop or, for that-matter, the 
colour of most other elements 
of Windows inchiding menus, 
buttons and title bars, Fyou 
change the colour of the 
desktap you'll probably also 
haye-to change same of these 
other colours «0 get a co- 
ordinatcd colour scheme. Try it 
aut now (0 get 2 feel for how it 
works. {1 passing. not 
everthing you have access to 
on this window affecis colours 
atthough everything does attect 
the appearance of Windows. 
Other variables include rest 
sizes and fonts. icon spacing 
and even the scroll bar wicith. 
AS an option to changing 


each of the ems individually, 


you are also presented with a 
number of ‘schiemes' of 
co-ordinated colours, text sizes 
and so forth. Some of these are 
quite tasteful alternatives to the 
default scheme, whereas others. 
like che one shown, are most 
decidedly acquired tastes. Some 
are clearly intended far the 
visually handicapped. 


The Desktop 
Retuming fora while io the 
ifesktop, picking a clifferent 
colour is only One of the options 
avaiable here. When you first pull 
up the Display Properties 
window: dhe first inb presented is 
dedicatect to properties af thic 
deskiap. Specifically, you can 
select a pattem ora willpaper. 
The default selection is no 
pater and no wallpaper so the 


: desktop eads up as just the 


SedTA SPEEA A OO REEA SPECT Oe Ea tee 


ruster 


single colour which we've already 
experimented with. Howeset, try 


slecting difftrent pattems fram 


the menu and you could even iry 
creabng your own pattem using 
the eclit option. Note, however, 
that you dont get avery good 
impression of ihe appearance of 
a pauern in ihe small preview 
window. To get a real feet fora 
partem, you'll have io apply it 
and look at the acraal desktop. 
Of course, Tvou don't like your 
selection, you caralways return 
it to its OFivinal settinu. 
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The pattems have a 
reasonably small repeat area and 
are essentially monochrome 
(based on the desktop colour) 
so they really just apply 2 
texture to the desktop. ‘fb get a 
more sophisicated patiern, you 
neetbio use wallpaper.A 
numberof willpapers are 
orovided bur you can also 
supply your own. A wallpaper is 
siniply a .BMP file and the most 
appropriate directory in which 
10 piace it is AVENDOWS/ since 
it will then appear immediately 
in the menu on the Dispiay 
Properties vandow. 

You can make the .BMP file 
the full-size of your screen - S00 
x 600. 1024 x 768 or whatever, 
depending on vour selected 
display resolution - or you can 
make it smaller than this, Lf the 
wallpaper is smalicr chan the 
screen, you can select either to 
displiy it just the once in the 
cence of the screen or t tile it, 
that is ta repeat it to fill the 
screen. Do be careful with vour 
we Of wallpapers, however, as 
you cain easily end up with 2 
very muddled looking screen. 
Perhajys the most successhll 
wpe of wallpaper jas a pliin or 
iexnired backeround wiih a 
smallish logo in the top right 
hand corner. The following 
screen shor shows the usc ofa 
wallpaper based on the 
Hlectronics and Beyond lovo. 


The Taskbar 


The taskbar is the official name 
of the bar at the bottam of the 
screen which contains the Star 
burton and into which 
application buttons appear But 
dic vou knox that it doesn't 
have to sit at the bunom of the 
screen? Fn fact, if you want to he 


‘gable zo make use af the 
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> Windows 98 has heconte 





complete screen area, it doesn't 
have to be displayed ar all. 
Moving the taskbar from izs 
usual position at the bornam of 
the screen couldn't be simpler. 


Move the mouse pointer into 


the taskbar, hofd chown tie left 
mouse button anc draw che 
taskbar co either ihe left, ron or 
the right hand edge of the 
screen as required. 

Santa bigger taskbar so iat 
you can you ein alisnley more full- 
sked applications bunons? fasv. 
click with the feft miouse button 
in the miskharand then move ihe 
mouse pointer aver the top edge 
of dhe taskbar (or che appropriate. 
edge if tie taskbar is no longer at 
the bouon: of the screen) and 
youl) notice thar it chunves to a 
double-ended arrow: Folk down 
the lelt mouse busron and dmg 
the pointer io expand the taskbar. 

lFthe taskbar is eeking up 600 
much screen ares, even at its 
default size, vent can configure it 
to appear only when you move 
dhe pointer near ta where the 
caskbar would be displayed. To 
do this, click with che nvht. 
mouse burton in the taskbar and 
select properties’ fron the menu 
10 display thy ‘Taskbar Properties 
window, Now select Anio diele. 


Other Areas 

There arc lors of orher- ways you 
could customise Windows and 
25 always, my suggestian is to 
experiment. Other aneas to 
Investigale are cusiomising the 
Start Menu, Using Screen RAVE, 
altering the screen resolution 


and/or the otumber af displayed 


colours and changing the 
sounds associaicd with 
Windows events. FH leave you to 
figure outexacthy how to make 
these changes. 

Ancl finally, eventhing in this 
column relates to Windows 95 
bur this is just-abour io be 
replaceci by che much-hyped 
Windows 95. No dotult it will be 
“all change’ so we may well 
return 10 customisation once 
estahlished. 
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Reg Miles looks at 
hom magnetic based 
recording lives on. 





hite the long promised, cheap, 
high capacity solid-state recording 
medium remains promised, and 
optical recording is still in its infancy, 
magnetic based recording continues to be 
developed and refined. 


Audio/video tape 

Magnetic tape has the longest histon, coing 
back more than sixty years. For much of that 
ime it had compleie dominance of audio 
recording, and still retains the lion's share. 
With video ir has alwavs been dominant anc! 
only now is it beginning to face challenges. 
Only with camputers has its role been no 
more than a peripheral one: its linear nature 
makiny it unsuitable for anvihing other than 
data backup and, briefly, program carrier. 
For while it can store jarse amounts of 
analogue or digital informauon very cheaply 
in small cassettes chat can easily be camied 
around, access co hat information is 
comparatively slow. 

Video tape provides the best example. Ic 
must endure the greatest stresses, being 
wrapped halfway around a spinning drum 
with we or more heads indenting the tape 
and pussing diagonally over it at writing 
speeds of several meires per second. Yet 
must accuracely record the luminance, 
chrominance, audio and control signals, and 
be able to read the ape many. times withour 
noticeable toss of picture quatity or 

| synchronisation, 
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Composition 

It is composed of four basic components — 
base film, magnetic particles, binder and 
backeoat. The base film will usually be either 
polyester or for chinner tapes, stronger. 
polyethylene naphthalate (PEN). Unel 
recently all che magnetic particles were 
either ferric oxide, probably doped with 
something like cobalt to impnrave their 
magnetic properties, ar Chromium dtonicte, 
which has good magnetic properties in its 
own fight. However, only VHS/S-VHS 
continues (0 use these conventional i2pes: 
the trend to narrower tapes anc tracks. 
particularly with digital formats, has meant 


dilebace 


_ conventianal 
particlis 


new parricie 


SP 


HG 
HEFL 


S-VHS 


Figure 1 
Magnetic partictes. 
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thac all other iormats have had to adopi 
enther metal particle (MP) or metal 
evaporated (ALF) tapes whose greater 
magnetic efigiency compensates for the 
inevitable loss of performance clue io the 
reduced area available for magnetization. In 
addition, the size of the magnetic particles 
has had to be reduced and cheir quantity 
increased over the years both to improve 
the geneni penormance, and to allow the 
recording ot ever shoner wavelengths 
resulting fram che use of smaller head drums. 


Magnetic particle 
structure 

Magnetic particles are composed of 
chemically grown magnetic crystals (Figure 
shows an ideal representation of a 
conventional particle ancl Panasonic's 
particles which have enlarged magnetic 
crystals to reduce enerpy loss by minimising 
wisted space}. This acicular shape is the 
most elfective fora particle. The snvalleér its 
axial ratin — longer and narrower — the 
weaker is the intemal demagnetisine field 
and so the more induced magnetism can be 
retained. The actual length of these particles 
is about 0.3y0m or less. Whiie their overall size 
is expressed in terms of specific surface area 
(SSA), which represents the total surface area 
of one cram of magnetic particles — fora 
basic VHS tape about 30 square metres‘pram- 

Both oxide and MP tapes require a binder 
to hold the particles. In the later case che 
particles must be coated with:an oxide layer 
first t0 prevent them rusting away. Fhe main 
ingredients af'a binder are a werting arent 
to separate the particles which would 
otherwise clump together — pacticularly. 
smaller ones; solvents to maintain fuidity 
during coating; lubricants to reduce the 
coefficient of friction, commonly farry acid 
or fay acid ester; non-magnetic abrasive 
polishing particles that help keen the head 
free of clint, smooth over minor scratches on 
the hea¢! surfzce, improve tape to head 
contact, and help protect the rape surface 
fram head impact; possibly carbon partictes 
to prevent eléctrical charping; and 
elastomers 10 give flexibility, adhesion and 
cohesion characteristics (Figure 2). 

The dispersion is then coated onto a 
jumbo’ roll of base film about oné metre in 
width. This will have a thickness of 5-14iem, 
depending on the format and how much 
tupe has to be eventually squeezed into the 
cassene. The same applies to the thickness 
of the coating: but the occurrence of 
thickness losses at the short recorded 
wavelenpths limits it to 3 maximun of about 





Figure 2, Composition of the magnetic layer. 





€rm, and it is generally neo-thircs dat or 
less. The particles are then aligned in the 
desired orfentation by passing dhe tape 
through a magnetic freld whilst drving. For 
VHS:-VHS8 his will normally be 
longitudinally; but for dhe formas that use 
MP rape with wavelengihs of ground O5¢m 
ihe orfentavion will normally be diagonal 
when viewed in cross section — ile 
rejative to the sudace This is because the 
magnetic field from the recortiing head 
conimins perpendicular elements (igure 3), 
and as ihe wavelength gets shoner these 
elemenis become more important and, in 
vector combination with horizontal 
components, result in an inerease in the 
number of diazonst componenis. 

The jumbo then undcrzoes 2 calendering 
process by passing. through rollers chat 
produce high pressure and temperature to 
eive the surface a smooth finish (Figure -4. 
This insproves the uniformity of 
mammersation, reduces the noise level and 
enhances the carricenoise ratio (CN) — the 


difference benveen che carrier signal ourput 


level and background noise measured in 
decibels. Tapes are. also given a backcnatine: 
far as culendering reduces friction on the 
surface so the friction of the base film 
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Figure 4. The 'calendering’ process to 
control surface smoothness continuously 
passes a coated tape between a high 
temparature, high pressure metal roiler 
and an elastic rofler. 





becomes greater by comparison, causing 
instabiliiy while running ~ backcoating 
reduces the coefficient of friction. It is 
composed of carbon particics and various 
pigments, and is generally less than Im in 
thickness, Because it recluces friction 
backcoating also redkuces the generation of 
static electricit: Ocher functions are t 
protect the base film from physical damage, 
anct to make the tape fest wind and rewind 
more event: The jumbo roll is then passed 
through a siitting machine that curs it into 
the required widths co be wound ano reefs 
aml Maced into cassette. shells. 
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: Figure 3, Perpendicular particte orientation. Diagram showing 
; the magnetic fteld output form the recording head, and the 
magnetic pattern recorded on the tape's magnetic layer. 





Vietal evaporated tape 


With metal evaporated tape ihe only 
similarity is the jumbo rall, the slining and 
the wincding onto reels, otherwise the: 
process is completely different. It is 
manufichired using a vacuum oblique 
traponition process that deposits a thin 
metal filen of about 0.221 thick onto the 
base film. The process takes place in a 
vacuum chamber (Figure 5): the alfoy of 
mitinly cobalt and nickel is fed inta 4 
crucible where it is heated 1 several 
thousand degrees Celsius by an electron 
heam causing it to evaporate. Oxygen is 
introduced during évaporation to produce 
oxidised cobalt, and the evaporated! marerial 
condenses onto the base film which is 
numing on 2 chilled drum. The meial 
builds up in columnar strictuces (Figure 
&}, giving an extremely high packing 
density ta maximise recording of the less 
than 0.5m wavelengths. This metallic layer 
is then covered with a han! carbon 
overcoat layer io provide physical 
protection; which, in turn, is coated! with a 
suriace preparation jayer to provide 
lubrication and to prevent the meta! 
rusting, Lasiiy, the base film is backcoated. 
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Figure G. The columnar structure of metal evaporated tape. 
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Nawly developed DY tape 


Figure 7. Double coated metal evaporated tape. The digital signal is 
recorded on two vapaurated thin layers-to give a powerful output and 


lower noise. 


Double layer tape 


Recently, there ‘has been a trend towards 
apphing double layers of magnetic material 
io cope with the different frequencies and 
their depth of penetrition into the magnetic 
medium. in VAS‘S-VHS the recorled signals 
are, in descending order of frequency and 
penenation depth, video on an FM carrier, 
depth multiples audio on evo FM curiérs, 
tirect recarcect colour under, and finear 
audio. The upper [ayer therefore uses fine 
panicles to accommbkue the high and micl- 
fange frerjuencies, and the lawer layer has 
larger particles for the low frequencies. Fuji 
was ine first to achieve this, anc is sill the 
only manwacturer-to coat the two layers 
simultaneously (a technique borrowed from 
their colour film production). 8rim/His coes 
nor use depth multiples audio recording 
with separate heads but records FM (or 
PCM) audio through the video heads. 
Although lincar audio és specified it is never 
useci because che magnetic laver of MP ancl, 
more sO, ALE fs too thin to give an adecuaté 
SSN rauda, Fuji has also applied double 
coling technology to produce a tape for Hi$ 
that combines the durability of MP with che 
enhanced performance of more expensive 
ME tape. In this case a thin upper layer of ; 
fine maunetic particles is apptied overa laver 
of non-magnetic spherical titanium particles 
about one-sixth the size of the former, This 
iourh Laver provides the foundation for an 
extremely smooth surface layer which, after 
high pressure calendering, is packed down 
to just O.3yn3. This high packing densi: 
provides the jow ancl mid-range response 
that complements the high frequency 
performance provided by the thin faver and 
Smooth surface, It was originally named 
super Double Coating, bit now eoes by the 
name af Ackanced super Thin-liver anc 
histh-Outpur Metal Media —- ATOMM, for 
snon. Distal reconiing requires greater 
recording densities and bandwidth than 
analogue recording. For its Digital Video 
(DY) tapes Sony has introduced a double ME 
lave (Figure 7). 


VMiagnetic properties 

The critical propertics of a magnetic medium 
are expressed Dy its residual magnetic flux 
tlensiry or retentiviey (Br) and its coercivity 
(He) —in milliTeslas GnT) and kilo-Amperes 
per metre. (kA/n1) respectively. The former 
being the amount of magnetism that the 
material cin retain aker the record current is 
romoved; the aver being haw much extemal 
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- Reference - 
Conventional tape 


Figure 3. 
B-H curves 
for oxide, 
MP and 
ME tapes, 


magnetism is required 1 reduce the 
magnetic itux density to zero. In the case of 
double layer tapes, the upper iaver will have 
higher figures than the lower liver. 

Mugnetic recording mikes use of the non- 
reversible praperties of the. magnetic 
medium, iustnsted Dy 2 graph called the B- 
H curve. Figure 8 shows the principle: the 
external magnetisation H is increased in the 
positive direction fram the point of origin 
(AC demagnerisation point); during this 
process flex density B is increased as 
indicated’ by curve 1 which is called the 
initial magnetisauian curve; there is virtually 
no further increasc in B after H reaches a 
certtin value (Hm), the value of B at- this. 
point is called the niaximum flux density 
(Bs); if His then grtidually decreased from 
this point che B decreases as shown by 
curve 2 instead of gong back ciown cune i 
— the maynetisation a1 H = 0 js the residual. 
flux Gensity (Br): ifH is chen applied in the 
neeaive Girection B decreases a5 shown by 
curve 3 until it finally reaches zero — the size 
at H ar this point is che coercive force; if H 
is further applied in the negative direction 
saturation & reached ag a point -Hm 
symetrically opposite co Am; increasing H 
Jenin in the positive direction results in B 
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Metal Evaporated 
Tape 


Meta! Particie 
Tape. 


200 
H ([KA/m) 





following the curve indicated by 5 through 
7. The curves 2 throueh 7 form che 
hysteresis loop. The ratio of the residual 
mametic flux density (Br) to ihe maximum 
mzeonetic flux density (Bs) in the B-A cust is 
called the squareness ratio (BrTis}, and is an 
indication of how such magnedsm remains 
in the magnetic material after che external 
Imagneising force is removed. Figure-9 shows 
B-H curves ior oxide, MP 2nd ME tapes. 


Floppy disk 
The 3.3in Boppy disk (or diskette) is similar 
to basic video tape in that it uses-an oxide 


: coating — although only about 0.94m in 


thickness. This is applied t both sides of a 
polyethylene terephthalate (PET) substrate; 
giving 2 total thicknes of 77um (Figure 10 
shows the suclace detail of Sons's Micro 
Floppy Disk — but then the Company did 
invent the format}. As the disk spins it 
becomes rigid, {ts smooth rorttian is aided 
by the clisk liners (Figure 11), which also 
help ro clean che disk surfaces. Data is 
written ta the disk as changes in magnetic 
flux and reac! as Induced electrical pulses by 


a combined readAsrire head. 


The Boppy disk is beginning to move 


Hard drives 

Which, as the niime implies, have + rigid. 
substrate. This can be metal, plastic. ceramic 
— even lass lis heen usexh. For low capacity 
drives tn oxide coating provides the. 
magneuc medium, with an exceptionally 
smooth finish. However, mosi harcl clisks 

> use a uhtin film of cobalt alloy applied either 
by Spurtering or elecurapiating co achieve 
Much ereater stomes densities ancl smaler 
disk sizes. This can be as litte as 2in, tut is 
generally 2.5, 3.5 or 5.23in. Whatever the 
sive, the surfaces are generally lerbricated to 
Sl ae rn ba: Seg ay gf ge : minimise wear during drive start-up and 
Dep cavern per sseg 3 PE Sh ee : powerdown— although the heads do start 
bescanes: aya oo Fn RO Sepa: , : and finish ina datafree landing zone at the 
| pain OBE cpg oN EE a age I ne, ‘ £ innermost Incaiion on che disk. Once the 
mp ee ay enh owe _ a disk begins rotating an air bearing is formed 
aes At DEO SN em res : and the heads iiy abou: 1000m over the 
alco Steet Yi Se A A : = surface. The rotational for spindle) speed is 
te i 3 on : usually 3600, 3400, 7200 or 10.000rpm (the 
last three being first achieved by Seapate). 

Figure 12 shows a drive, with the 
heacl-disk assembly (HDA) containing the 
key components: heads, vaice coi] actumnors, 
disks and frame. It is known as 2 voice coil 
actuator (or motor because of its similariny 
to a toudspeaker coil, with the coil currents 

reading with the magnetic field to move the 
sursen ang Sgvicenty moines protansty actuator assenibly and head. The numbers af 
grits fewecriot dct ers ces rtagrry ol > af alll ; 
diet recorded. thus ofeing Inearaai :. discs and read-‘writc heads vuriés according 
Figure 40. Surface details of floppy disk. “== : i application and capacity, bur can be as 
many.as 14 and 28 respectively (there are 
heads for both disk sucfaces). 

The higher capaciry disks employ 
Mmumnetoresistive (MR) read heads instead of 
the normal induction ivpe. MR heads rety 
on changes in resistance (o sense magnetic 
> fields; unlike induction heads they are not 
: speed ctependent and so data can be written 
> ga the same density across the whole disk, 
> and che more sensitive the MR head the 
> smaller che data bits i cin detect — hence 
> the increase in storage capacit: 
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beyond the confines of the computer. Sony, 
for eample, has a couple of digital still 
cameras that use it for image storage. The 
Digital Mavica can store 30-30 [PEG : 
compressed images in Standard mode or : 
15-20 tmages with fess compression it Fine =: 
moe — both at 640 x 480 VGA resolution : 
and 24hit RGB coiour depth. 

But dhe formatred capacities of the Double 
Densin- (DPD) and High Density (HD) floppy 
clisks of 720KB and 144§B are now looking 
decidedly meagre in the face of ever 
increasing amounts of daca. ‘The 2.58Mb 
Fstr: Density (ED) clisk just did not offer 
enough extra capaciry to make it successfal. 
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Digital disk recorders 

As. with flappy disks the hard disks are 
moving out of Computers and into orher 
applications, thanks to their rapid access. 
Digital clisk recorders (DDR) are beginning 
to challenge analogue and cigital recorders 


CU eeeieeeee 


The super disk 


Anyway, it was soon eclipsed by the 3.5in LS- 
120 'SuperDisk’ with its 120MB capacity and 
drives chat could also read and write 
conventional fioppy disks. This was 
developed by Compaq, Imation (34f 
Matsushita and Mitsubishi. It employs ‘a laser 
in the drive to ensure the necessary tracking 
precision for dye head to read and write the 
condensed clara on the LS-120 disks. 

The latest attempt to increase the capacity 
af the flanpy disk is HiFD, due to be. 
launched this year. Jointly developed by Fuji 
and Sony, it will combine Fuji’s ATTOM 
technology with Sony's drive technology to 
five 2 2O0MB capacity: Like the LS-120, it will 
be tupable of reading and writing standart 
DD and HD Aiéppy disks. To this end it has a 
dual discrere gap head with.a dine gap to 
read and write the condensed dats in the 
HiFD AITTOM coating and 2 siandard gap for 
ordinary floppies, pius it is a flying head 
ivpe similar to the heads used in hard cisk 
drives (with no laser required for wracking). 

Oiher flexible disks, such 25 Jomega’s Zip 
and faz disks, are not compatible with 
floppy disks. But the latter does offer up to 
2GB capacity, thus civalling aany hard disks. 
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Figure 12, Hard disk drive. 


(auclio and video) as the cost of iealates 
fail and disk capacities climb into the tens of 
gigabvies. Hard disks have also mace an 
appearance in cameras. In the broarkcuse 
field Avid can supply 2.2 or 4GB removable 
drives, giving up to forty minutes of 
component video with four 48kHz audio 
channels, and full editing facilities in the 
field. While, in the consumer anc business 
markeis. Hitachi's MPFG camera uses 2 
260MB PGMCIA disk to store up 10.20 
minutes Gf MPEG-1 audio and video or just 
under 3000 JPEG stili images. 
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Magneto-optical 
Magneto-optital (M0) is the bridge between 
magnedc and aptical media, And cnables 
storage at wreat clensicy due co 
perpendicular magnetisation. There are 3.5 
and 5.25in types specificaily for computer 
data and, more widely known, Sony's 2.3in 
MiniDise (MB) used to carry digital audio 
and computer data — making ita gaod =. 
example of che MO principte. 

Writing can only be achieved by a 
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Figure 13. Writing data on a magneto-optical disk. 
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combinanon of magnetism ‘and heat — uhus 
data cannot be erased by externat magnetic 
fields. The MD usés 3 maunetic fidld 
modulation direct overwrite process. The 
heat comes from 2 78Gnm laser mounted 
under the ¢lisc which is curned up to ahour 
+.5mW (Figure 13). This raises the 
tempeniture of the magneto-optical layer io 
just above the Curie point (in this case 18(PC, 
although other MO discs can be up to 200°C) 
causing the perpendicular magnetic dipoles 
io loose their aliznment, Thé non-contact 
magnetic head above the disc then realigns 
then; applying 2 macneue field strength of & 
24kA‘m depending on the application 
(portahle devices will be close to the 
ninimsum level). As the disc rotates and the 
heated area moves away from Ute laser beam 
the tempeniure drops below the Curie point 
and the magnetic alignment is fixed. Reacing 
is achieved by the luser alone — turned down 
t0 bout 0.6m W so thar it does nor hea: che 
layer, The process relies an.the Kerr effect. 
The laser light is polarised as it is reflected by 





the. ciata bit. with the axis of polarisation 
rotating slightly depending on the magnetic 
Aliznment (Figure 14). The laser beam then 
Passes through 2 polarising heani splitter 
which distributes it to one of revo photo 

atectors where it is assignedt 2 ‘0 or * 1" 

The disc consists of six avers (Figure 45). 

There is a substrate of polycarbonate resin — 
as used for CDs; the anorphous magnetic 
layer composed of mainly cobalt, ferrite and 
terbium, this is sandwiched bervceen two 
dielectric lavers that protect it trom 
ammospheric substances and ion particles 
released from che subsurace under high 
temperature and humidity, and alsa sere as 
an Optical enhancer, a retlective layer that 
absorbs heat when writiny and reflects the 
laser beam when reading: ancl a top 
protective layer. Giving 2 total thickness of 
1.2mm. The dielecizic, magnetic and 
reflective favers are together just 0 2um 
thick and are applied to the substrate using 
a sputtering process: while the 10am 
proicetive laver is subsequently costed on 
and hardened by exposure to LV light, 


Photo 5, Danon MinIDisk recorder. 
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Figure 14. Reading data fram a 
magneto-optical disk. 





you will notice that she disc hus 2 spiral 
groove (Figure 15 again). This is used to find 
pinecs on the disc when writing and reading 
and to maintain a constanr linear velocity 
(CIV). li can do this because the inner walls 
oi he grove are nat parallel (Figure 16) 
and thus ‘wobble’ to give 2 22.05kHz carrier 
frequency at the scanning velocity of 1.2m/s: 
itl this camer is then modulated with the 
positional information. The eroeve also acts 
as a tricking guide. for the laser. 
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' Dimo communicator 
> Getwling away from MiniDisc, Olympus has 
launched its ‘dimo’ communicator chat 
enables any of ics ctigical still cameras to 
: directly download images to its 3.5in 230MB 
> portable MO cirive. lt is interfaced by 
R5232C to the camera and hy SCSE2 to the 
drive. Ryo butians on ihe device mansfer 
cither all images or just the last one taken to 
the disk. Up to 10.000 JPEG compressed 
images can be autonitically indexed anc 
= Stored. Thus makine it icteal for those users 
= who need to take many imaves'on location 
> shoes. MO is also used as the means of 
Storage in- some DDRs. 
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Figure 15. Construction of 
MiniDisc. The Recordable 
MD is based on the 
VMiegnetoe Opticat Disk, fram 
which the MD's own 
features were further 
developed to giva it 
superior audio use, and 
high product quatity with 
stability and rellabtlity. 


The future 


Although magnetic and magneto-aprical 
iechnolosies arc being challenged by optical 
ones, advances in iechnology are indicating: 
that the potential of magnetism has bareiv 
beri to be rcalised. For. just as chin film 
iechnology has allowed considerable 
increases in recording density, so films 
consisting of just a few atoms thickness will 
nush it upto new heiebts. And the 

: unconventional masnetic properties of such 
= ultra-thin films, or combinations of films, 
should create many new applications. 
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: Figure 16. Wobbled groove an MiniDisk. 
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In this final part, Mike Holmes looks at HPJs, 
Pop-Ups and ‘Help!’ 


The Basics 


You will need the following tools and files to 

create even the sintplest Windows help file: 

L. The Winklelp application itself, 
WINHELBEXE. When you create a help 
system, you are actually creating 2 resource 
Ale that is used by the WinHelp application. 

2.4 suitahle ward! processor for creating the 
topics in the carrect format, anc which 
must be able in save files in Rich Text 
Format (RTF), and create foorsotes a 
are idemtified by the custom marks $ 
K, and +. Topically Microsoft. Word for 
Windows™ seems to be a common choice. 

3.4 word processor or text editor that can 
save files as ASCIL text, for creating the 
help project (.APA) file. Windows own 
NotePad™ can do this. 

4. The Microsoft Windows Help Compiler 
HC31. EXE (or for Winclows 3.0, 
HC30.EXE). This compiles the .RTF 
sources and finks any bitmaps used to 
create the inal help fite used by WinHelp. 

5. The error messace resource file 
HC3 1. ERR. This contains the warning and 
error messages that Wi mHelp produces if 
there are any problems during the compile. 


Tools for Advanced 


Features 

&, Microsofi™ Hotspot Editor (SHED.EXE). 
This creates Segniented HyperGrapbic 
(SHG) files. These are derived from 
bitmaps (BMP) that have been 
segmented into hoispots.. such that 
awhen the user clicks Gn one of the 
defined segments, either 2 pop-up or 
another topic is displayed, or a WinHelp 
macro is executed. 

7. Drawing or painting software for creating 
bitmap illustrations and custom buttons, 
and which can savé dhem as . BMP 
(Besides bitmaps, WinHelp can alsa use 
Windows metafiles (.\WME).) 


Creating A Simple 
Help File 


These are the basic steps for creating a 

simple help fite: 

1. Witte the topics that make up whe help fle 
Save them as Rich Test Format (,.RTF) files. 

2. Write 2 Cortfents wpic. This is the first 
one dispkiyed by WinHelp when it loads. 
and is typically a list of topic jumps, like a 
contents page. Save it a5 a Rich Text 
Format (RIF) ile, 
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Figure 1. Writing the title of a topic 
in a ‘typical’ word processor. 





Providing Ssaich Cazatblliies 
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Figure 2. Finishing the bedy of the 
topic and adding a page break. 





3. Write the help project'CHPI) file. Save it 
25 2 Lexi hile, hin it must have the 
extension .AP§, 70% TXT. 

4.Compile the tapics into a help resource 
C111.P) fle by cunning HC31-EXE ina DOS 
window, giving it the name of the .HPI as 
a following paramcter. The .HPI 
determines which RTF and BMP files are 
°0 be inchidest in the final helo file, and 
how i: is to be orvanisexd, buc let's trv to 
concentrate on one thing at 2 time. 

5, li writing for Windows “95, vou may alo 
create a Windows ‘95 compatible 

‘CoN ents’ (CNT) file. This will prochice 
the ‘Contents’ star-up window, containing 
# topics list tagged by the litte book and 
pave icons, that is peculiar ro Windows ‘95. 
(Actually you can make ane tor anv archer 
‘ald’ help file too. More of this later). 


Writing A Help Topic 

Using the word processor, write a title on 
the first line of the Loic, a3 demonserated in 
Figure 1. Tides serve the same purposé 
online as they do in print, to identify the 
topic (orchapter) and describe its contents. 
To make the die stand out, it can be 
emboldened using 2 different evpe size, 
emphasis or colour. 

Relow the ttle, atite the fev for the 
topic, as shown in Figure 2. You need not 
worry about line length for paragrapis; the 
text in the compiled help file wraps 
automatically when itreaches the right-hand 
edge of the display window. 

At the end of the tepic you pzvst insert 2 


page break (he only exception being that it 


is the last eopic in che document}. Pare 
breaks icli WinHelp where the ends of the 
topics an, These are not “pages” in Lhe true 
sense. a5 they would be printed, but 
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Figure 3. Adding the ‘topic header’ to 
the title using a2 series of footnotes. 





separate topics in the same clocument; they 
can equally be very short or very Jong and 
have nothing co do with paper sizes, 

You shouid be abie ro format the text 2s 
you woukl for any other document, using 
different fonts. type styles, colours, fines and 
hoxes - bur remember that this infarmadon 
will be viewed on the wonton Moreover, 
you cin only employ fonts such as will exist 
in the final user's system, Therefore, one is 
typically restricted to the-Asza/ or Times New 
Komen fonts that come as stancard with 
Windows. Any “odd ones’ will be converted 
To the nearest equivalent by WinHelp. 


‘Topic Headers’ 
Inserting Footnotes 


WinHelp uses a system Of custom footnotes 
to identify topics and to provide navigation 
controls. ik precludes that the worl 
processor used arrust be ghle ta make 
foometes. These are called ‘custom’ 
foomotes because they are nox identified by 


? sexqjuential numbering as may be more 


familiar to footnotes” writers and users. 
Tpically, you will have four standardised 


: footnotes for each opie, in che form 
> footnote-character used to identify a 
2 purpose. These are: 


= Context string - unicpiely identifies 
the topic. 

$ Title - appears as ithe topic tite in the 
Search Dialogue window anc in che 
ERsrory list. 

K Keyiooreds (7th optional phrases) - unese 
will appear in the Search Dialogue window. 

+ Browse sequence - Determines the order 
of the topics when the user browses 
through them using the frorese brtions. 


For each topic you must do the following 

L Move the tex: insertion point to where 
you want the foomote idénulier 19 be 
placed, cypicaily before the first character 
of the first line of the topic. 

2. Specify which footnote mark to use (zs, §, 
K, or +), and insert the footnore. (Word 
for Windows™ provides 2 dialogue box 
for specifying the foomote icientifier). 

3. Move the tex1 ins@rtion point to the 
foornote itsell, if it bas not already heen 
maved there by the word processor. 

4. ype the appropnate information for the _ 
foomote.. Exaniples are shown in Figure 3. 


Adding Hotspots Or 
Topic Jumps 

Now that topic headers exist, 2 ‘hotspot’ or 
‘pic jump’ can be made as text or 2 graphic 
that the user can click on to initinie some 


=, action, It can initiate 2 jump tO another 
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Figure 4. 

‘a: How a topic jump or ‘hotspot’ is 
written and linked to a topic context 
string created with a ‘#’ footnote; 


b: what it fooks like In WinHelp, 





conic, display 2 topic in 2 dilterent winiow 

or execute a macro. Most often simpie 

words or phrases are tumied into hotspots. 

To create a hotspot that jumps to 2 
different ropic: 

L. Rye the text or inser the graphic you 
want Ww anpear as the hotspot. 

2. Highlieht the text, aral apply dorble- 
underline tornututing 16 it. In Word for 
Windows ™, highlight ihe worl or worls 
and display the Character formar didlowue 
box, then choose Dowdle trom the 
Gnelerfine selection list. 

3. Immediately follonving the text or graphic 
from step 1, type the cortex sizing of the 
destination topic as. specified by the # 
foormnote for the ‘topic header’. 

4. \ou don’t want the context string to show 
in the final help fle, so highiighr the contex1 
suing part anc appiv bickden fect formatting 
to it Cin Word for Windows™, highlight it 
then click the Bidder check bow in the 
Character formar dialogue window). 

To creare a Contents topic forvourheip .- 

SVSieM, YOU Need 10 create a first topic that 

contains all the titles of your topics, Then 

you make each tide into a hatspor that 
jumps to the topic named: see the example 
in Figure 4a, In the final help file. the hotspot 
appears as wiudderlined green text as shown 
in Figure 4b (régerdtess of whet colour it 
was at the document formatting stage}. 

A contents topic is 2 ropic that lists the 
sections of your help svstenz Each ikem is 
hot, so that the user can click it to dispkay 
the named topic. 

Winllelp assumes there is a main 
contents tapic. By default, every help 
system has a Cortenis button on the button 
bar, anc! WinHelp assumes that the first 
topic in the first of your help source files is 
this Contents topic. When the user clicks 
thar Button. the main contents screen is 
displaved (except Windows 95 ifa .CNT file 
exists}. How such a comenks page should 
work is ifhustrated in the schematic Ficure 35. 

Prior co final compilation, the documents 
must be saved in &ich Text Format (RTF), . 
this being the only format that the help 
compiler can understand. le must have an 
ARTF file nitime extension, but it is alsoa 
ool idea to save source dacuments in the 
native file format used by your word 
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Figure 5. Schematic showing how a 
fist of topic Jumps on a ‘contents 
page’ link to different topics {usually 
shown in the same primary window). 





processaras well. This makes it easier to 
return to the files for turther editing later. 


About Rich Text Format 


Rich Text Formed (RTF) files consist af pure 
ASCH test containing no contro! characters 
of any kind. Formatting information is 
provided by.a means of formar ‘keywords’ 
describing the format, wikh text to which 
the format appties enclosed within braces 
C{}'}. The cocie words are preceded by 2 
back-slash CV) interpreted as the start ofa 
control character sequence. 

The basic purpose of RTF is to allow 
fonmatted les to be transpomed bervcen 
different twpesetting or DTP applications, 
whose generic file apes are not othenvise. 
compaiihle: also across platforms, for 
example PC to Mucinzosh, ete. 


Writing the Help 


Project File 
Before che help file can be cumpiled, @ 
project fife must be creaied, which is a text 
fife containing information thar the ketp 
compiler must use 10 construe? the final 
help fle. 

Phe layout of this is very similar in aspeci 
io a Windows inidalisation file. The minimum 


HPJ [OPTIONS} Section Summary 
BMROOT - 


ebddrhhadiatbddibter 


silbbhadadabhadtbbre 


sedé¢has 


sections woulct apically be [OPTIGNS}, 
{CONFIG}, [FELES], [BITMAPS], [MAP]. 
Example: 


; Help crojéct file for Widdows Feio 
fOPTIOUSI. 

CONTENTS -=-Matn toc 

GTTLE=My Windows Help 

ae= qLO = A £ Fat. t44 - TG 


FCONFIC)} 
Srowsesurrens () 


an 


[ = 
TOC ST 
= ' 


aw 


A] r] 
4 tA 


Gx0001 
$0002 
P27 ADB2 
bufGte 


EGit. Window 
Central Many 
Haximize roon 


wrt nimizse mT ha] 





[OPTIONS] Section 


This should contain at least: 

CONTENTS = context_string, which is the 
COMLEXE suring Of he main conienss epic. If 
you do not include it, Winklcip-uses the first 
topic in the first file as the contents tapic. 

TITLE = “tle. which is the name 
that appears in the tie bar of the main 
help wintion: 

FRRORLOG = log. filename, where errors 
are wotten if any occur curing campilaticn. 
This log is a useful reference for dcbugging 
vour hel) system. When you inchide this 
Ene in the project file, HC37.EXE creates the 
file automatically when you compile. 


Specifies the directory coniaining the Bilmep fzs.named in the bme,-brd and bor statements 


in topic ftes and fisted in the [RNMAPS] section. New for Windows 3.4. 


BUILD 
CITATION 
COMPRESS 
CONTENTS 
COPYRIGHT 
Windows 3.1. 
ERRORLOG 
FORCHFONT 
cisplayed in the help yindove 
ICON 
LANGUAGE 
MAPFONTISZE 


MELTUCEY 
Ginger than *K',.the default 


Species whick tapics to iielude:in the bud. 


Specifies.a sting that is appeneed to topics that ate copied from \vindows help instead of the 
COPYRIGHT string. New for Windows 3.L 


Species thé (ype of compression ty Use during the build. 
Specifies the content string of the Comtens tonic fora help fe. New for Viindows 3.1, 
Adds a unique cop,tittt message for the help file w the About” detogue bax This was new for 


Puts compilation erross in a fie during the bulld, Was new for Wirdiows 3.1. 
Forces a! authated fonts in the topic files to enpear in the speciiied diferent fort when 


Species the Joon file to be displayed when the hetp Recs minimized, New for Windows 3,1. 
Specifies a diferent soning oder for hetp Tes authored in a Scandanavian janguaps. 

Maps & Speciied font size in the. topic fie to 2 different font size in the compiled hela fie. 
Species an afematie hevwvord teble to use for mapping topies. ko ed to a footnote character 


OLOMEYPHRASE Specifies whether the comoler should use the esisting bey phrese table or create a ne one 


during the build. New for Windows 3. 

Optingses the help fle for CO-RO!, { use. New for Windows, 3.L 

Contro!s tfie display of screen messzees duting the build process, Can ba ‘ON’ or ‘OFF. 
Species the directories containing ‘the topic files listed in the (FILES) section. 

Specifies the text displayed in the tie bar ef the hélp window when the file is opened. 

mes the vel of eormessage reporing tre campuer ts f dispigy during the held. Can be 


OPICDROM 
REPORT 
ROOF 
THLE 
WARNING. Se 
‘4° (fatal onty) to 3° (‘verbose’). 


Opuons can appear in ari iy Onder. wirthitst ie. [OPTIONS] section, 


Table 1. 
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The options section can have 2 lane 
Vaneiy of difference entries. A more.camplete 
fist of all che possibilities is shown in Table 1. 


|CONFIG] Section 


BrowseButions(): if vou include this line, the 
browse buuans ‘>>"s(Next}and ‘<<" 
(Previous) will be acided ro WinHelp's 


button Bar, ‘Fb implement browse sequences, - : 


you must aso add browse identifiers to the 
topic headers as *+” fpoinntes. 

he (CONFIG) section basi¢caliv executes 
WinHelp macros ai start-up 
(BrowseBuritons(} is a macro}, It would be 
here that customised menu and taclhar 
buttan creation macros would also he put. 


[FILES] Section 


RTF_filenemte_i2 is the Game of an .RTF 
source file. Inchutte-all the .RTF files that 
make up your heip system. List each file on 
2 separiie line. They can be in any order, 
except, if you co not include a 
CONTENTS= line in the project fife, 
WinHelp assumes thitt this will be the first 
topic in the first fle in this list. 


[MAP] Section 


Consists of a series of definitions in the 
form corfevi-string coment-nenber, but 
only applicable iFa # foomore. exists for 
each topic listed. 

The coment member corresponds to a 
value that the parent Visual Basic 
application passes ro Windows help in order 
to display a particular topic. This is optional. 
but in previous examples lve cited for 
invoking WinHelp its an API call, the API 
function also needs the context number 
passed as a long integer In the above 
examiptes the hex numbers ‘OxO001' etc. are 
nol quite correct for dis functian or even 
the common dialog abject 

Hence the [MAP] section supports nwo 
additional statements for specifying context 
strings with associated context numbers: ; 
The first variation has the fonn: 

#define context-sting conext-number 
The camtext-string G? foomote} and 
confext- numer parameters provide 
numeric aliases needed for contest sensitive 
help and by WinHelp as an API call: 


HAP] 

; Cantext Tonrecer Cenres<s 

- String Murer Titia 
Ssastine Topicbide 22166 -Start 
fdefine Toenicl0G2 21002 ;Comtenzs? 
efAerire Fopich003 21oGs :-Contenrs3 
Fgarine TooicbO0. BZisvs rComtenrcss 


whereupon the VB AFI call statement “X = 
WipHelp(Me-:hWad;.Anp.HelpFile. 

HELP CONTEXT, CLug(21001))' begins to 
make more sense. 

An altemative is: ‘include. “Glename”™, 
where the filename parameter, which can 
he enclosed in either double quotation 
marks or angle brackets(<>), specifies the 
name of a file containing one or more 
# define siarements. 

In another variation you can define the 
context strings listed in the [MAP] section 
either in 3 help topic or in an [ALIAS] 


44 P PERE a bee 


sccdon. ff you use this it must precede the 
[MAP] section in the help project file. 


[ALIAS] Section 


The JALIAS] section assigns one or more 
content strings to the same topic alias: 
Conmext-stting = alias, where coert-striig 
specifies the contest string (# footnote) 
that identifies 2 particular topic. 

Affeis specifies the alternative string or 
alias name. This string is provided in an 
additional “V foomore. Thus an alias string 
has the same form ani follows the same 
conventions as che topic context string. 

Content strings must be unique for each 
iopic and cannoz be used for any other sopic in 
the help project, the [ALEAS) section provicles 
a way to delete or combine help topics 
without re-cditing vour files. The following 
seciion eaniple creates several aliases: 


fALTAST 
sm_xey=key_shrtcuts 
ec_key=kevy_shrccurs 
st. key=key shrtcecs 
Foecitrxe 
wiIbtxt=ecittesr 
Peeditixt 


Compiling The Help File 
Galy after the HP] is completed and saved 
can aily attempt be made to compile the 
help Ble. Befane doing so, make sure that: 
all source topic files have been saved as Rich 
Tes Form CRT); all of these are.in the 
same directory, together with HC31EXE, 
HC31.ERR, The project (HPJ) filé, and all 
referenced birmap (,BMP) or SHED (SHG) 
files. While it is possible to pur the files in 
different directories, you need to specify 
what these are in the project fife, sec 
{ROOT} and [BMROOT] in Table 1 

The compiler is ruin at DOS Icvel by 
typing: HC3: project_name, where 
project_ name is the name of your helyt 
project Hle without the filename extension. 


About Different Kinds Of 
Windows 

There are four kinds of windows available 
for displaving topics and other-items in 


WinHelp. Their styles are summacised in 
Fiture 6. 


Figure 6. The four different types of 
WinHelp windows. 
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The Primary Window 

Ordinarily, the primary window is the 
defaulc help window, (Although the 
application that calls help ean be 
‘programmed to open help in 2 secondary 
window.) IFyou do not specify any pop-up 
windows or secondary winclows, all help 
tapics will appear in this window. 

The delault attributes. (size, position and 
colour) are defined in che projec file. Only 
one piunary window cin appear at one 
lime, hut you can use macros io change tts 
attributes when the user displays a new 
topic or clicks a horspor, bution, or menu 
item. ff the calling tapic is displayed in this 
primary, then only the context same is 
required as the parameter to load the new 
iopic inta the same window. 


into Keyboard Shortcuts topt 





Secondary Windows 


A secondary window is 3 sepantre window 
that remains on screen until it is explicidy 
closer, either by che user or by a macro that 
you buikl into the help. The defaul 
atiibures (size, position, and colour) are 
defined in the project file. You can define 
several secondary windows in rhe project 
file, anil several can appear together on 
screen. ‘Io load the other topic ina a 
secondary window, the hotspot must use an 
expression like “Topic0Q06> Window as 
the content string. This can also be done 
with the macro frnpid(: 

“COMET -SUIng*) 


Pop-up Windows 

A borderfess pop-up window appears an 
top of che primary windaw (with 2 shadow 
under it), and is auiomarically sized to 
cantain the tapic What appears in it. Only 
one pop-up window can be displaved at one 
time. Any ordinarily defined topic can be 
displayed as 2 pop-up using the PopupldoQ 
macro: ‘!Popupld second. hip’, 

“second topic’). 

Oihenvise.a modified hotspot link can be 
made specifically to displuy a pop-up by 
applying a siuele usdertine accnibute co the: 
Lopic jump text as Opposed to double 
undenine. This is followed by a hidden 
contest siting ja the usual was A topic 
intended exclusively for 2 pop-up only 
needs We =" and “*" footnores. 


Embedded Windows 


An embeckted window is a rectangular area 
within a topic that can be used to dispiay or 
oun certain objects that cannat orhenvise be 
included in help. For example, an embedded 
window cun be used co display 256-color 
bitmaps, run animation sequences, or play 


- audio. In addition, authors can wrice their 


own DLLs (Dynamic Link Libraries) to 
ilisplay or.run orher multimedia objects. 


Defining Window 
Attributes - [WINDOWS] 
Section 

You Gin define che title, cofour, default 
Incation, arid defitult size of all six winks 
by listing them in the help project (LEPD 
file. Nor chat only ane primary window cn 
be specified for a help fite. A last section in 
the .HPY file called [WINDOW 'S}* can 
include this line: “caption”, (ef. top, width, 
height). sindow-syle. (main-hack-colour), 
fnon-senoll-backvolour), on-top-flag’, The 
section then begins to took like: 

SINDOVW] 


Hain = "My Help’, (0, 531, 1224, 522), 
i, (255, 255, 255}, (128, 128, 128), 0 


If cuption is blink (Main = .") or ubere fs 
no ‘Windows’ section, dren the conipiler 
iakes the CAPTION property from ‘Options’. 

There are nwa Impornant things to noe 
about window sizing. The default size for all 
windows is che sereen size. The scaling factor, 
2s written benveen the first set of brackcis 
above cloes not follow the convention of 
screen pixel units, for ecimple. in WinHelp. 
window sizes are specified by an arbitriry 
scale, where bath the mezxinuam width and 
the inaximwn height are specified as 1024, 
even though ihe screen is rectangular. 
Hence, a seconthary windiw that & 300 x 500 
i Ot square. but rectangeafar in proportion 
Co the screen. 

The other is chat the following zero, che 
windorn-sxivle, Cacs not mean ‘minimised’ as 
in Visual Basic, but ‘normal’. Finally, colours 
are always specified as an RGB group. OF 
course there’s a default of white in the first 
case ant mid-grey for a nen-seralling region, 
and you cin resore ta this by simply writing: 
“Cbf.) forthe colours. : 

The ‘un+op’ Rag is ‘0° fr none (normal), 
or’) io stay on tap. Phese attéibutes ere ihe 
same for secondary windows, A complete 
‘Windows’ section can he: 


BAI = “Cataloque’, 


s * - 
2 os “Wirdew2*, 
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(a0, 0, 846, 2870), O, (245, 
i= “RdSitions*, { 270, 90. 839, $36), 9, 

(90, O, $40, 10201, 9, (255, 

a3 = “Windows”, €90, 0, Q19, 1620}. a, (255,: 

= "Glossary", (90, 6, 340, 1020), 0, (25 


= “Index*, (20, 6, 849, 1020), 3 


Context Sensitive Help 
Vistntl Basic provides a way for assigning help 
comest steings directly ta its user-interface 
objects ia che Comteti2? property. When the 
Uppliciion calls help, it cag pass to. WinHelp 
the sane content strings you used io 
identify topics in your help fle whose name 
is specified in the App HlelpFile property, as 


Tre ces eg fons io an 
Chest avi presses Ft, 


Figure 7. How a Visual Basic application 
passes an object's ContextiD property 
to a help file named in its App.HelpFile 
property when Fi is keyed, 
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itlustcated in Figure 7_ This is in addition to 
mitking the WhHeipt) API call in code. 


The Windows ‘95 
Contents File. 


Windows ‘95 users will have. noticed uit 
when they open a help file chat was 
apparenily compiled for Windows ‘95, 
cirecty from Windawss itself (ie. in an 
explorer). they.wet a different ‘Conrenis’ 
display window: that is not the start-up topic 
Of the help ile. 

The Windows °$5 ‘Search’ window in 
Winklelp is quite-unlike the Windows 3.5 
version. It has a ‘wbbec notebook’ siyie, 
where the last iab Find’) can be clicked or: 
tO peneruie a datibase of- words chat the 
user can subsequently use to search for 
topics in more ¢letail chan may be provided 
by che anrmat keywords list (‘Index’). This 
database (if ercated) is mainuined by 
Winclms “95 WinHelp G2-bit version) in the 
associated .GID file. 

In summary then the toul number of 
hetp file pes used are: 


For yWindcows. 3.%: 


Tor Windows °95: 


Bet bbbbade 


e¢sasnia 


SCOPES! Pewee P Eee er eeeece 


Peaieies 





Keywords lists of che specified files will be 
added to the. Indes’ list. in other words 
merged! into the keywords list of the base 
heip ile. 


ma cwn hin 

The specified files became part of a group 
having the bise or ‘hose’ fite as their own 
base, al) of whose topics are wo be showa in 
the same set of help windows provided by 
WinHelp. !n arderfor any of the linked files 
io clo the same for the ‘hast’, they must also 
have .CNT files specifvine a tink to the hast’. 
rincinde enotiier.cnr 

Merge another -CNT into this one at the 
position of the ‘include’ instruction. This can 
be one for a completely different help file. 

I About 

2 About Help = Topicf02 

‘Topic jump strings. The aumber is the 
indent; ‘L" is ‘root, “2°, ‘3°, etc. specify 
nested sub-tistings. ‘O makes the line 
invisible. if the entry has no *=" and tapic 


: label. it is displayed as a book icon, 


ethenvise itis shown a5 2 ?-page’ icon and 





OF particular interest here is the CNT file. 
if Winttclp32 fincis a CNT with the same 
primar name as ihe HLP it attempts-to 
read the CNT. ff chis was cexrectly written, 
the winelow looks like ut in Migure 8. 

Tivis is in place of the first start-up topic - 
the kelp fife’s main wincdlow showlcii'’t 
initialiy show az all. he user ean then 


| dauble-click on the lite book icons to 


reveal further dropiown lists of topic dies, 
oro direculy to the “index” or ‘Find tals. 
You'd dink char a special compiler was 


(255,255,255), 0 
255), (192,192,192), 0 
, (192,292,192), 9 

: , (192,392,192), a 
§,255,255), (192,152,392), 0 
(255,255,255), (192,192,192), @ 





required tc creare help files char are fully 
compatible with Windows “95 - in fact, all 
thar is required is che .CNT, and it is merely 
awn ASCH text fle that can be written with 
Windows’ NotePad, which anyone can icv 
for any one of their older help files if they 
have Windows '95. The irick is to compose 
it property. Line by line, the esseniial 
elements of z Windows ‘95 CNT text file are 
as follows: 
‘Bese hikrkelp.ELPomsin 

Defines the hase or *host* help file and, 
optionally. the window ir is to be disphaved 
in (> window’). 


fatty i _ 
Sitle 


- Heip File Maker Helin 
The titke to display in the tide bar of the 
‘Contents’ tabbed window. 


eip File Maker Help = 


imahein. cnr 
heipreat.nip = 


1+Gt ene i eeaie 


ehas@risseaeraas 
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DeMOIMMS a topic jump. 1 

2 About Help = TopictkXl2>Windir] 

Loacls the topic into Window]. 

2 About Help = Topic002@hmhelp. hip 

2 Ahout Help = 
Topic0002@hmhelp.hip> Window 1 

Tunsps to tapic in the (outer) help file 
specified as “@* (ar). 

2 Creating Windows 
Help=umpContens(cewh. hip’) 

Runs the macro following rte‘! 
command (run a macra). 

lé WinHelp32 eun't intepres a line then it 
remains invisible. WinHelp32 creates .GED 
files automatically. 

Believe it ar nor then: are many more 
things that can be done in help fites - the 
subject of creating custom menus and 
buttons alone woulct fill an article by 
thenselves, and | maven’: discussed the 
manifold wavs of using bitmaps, This is 
covered in mrire ceiail in the help files that 
accompany a tal] created called Help File 
Maker, that Iwas alive te de for 
developing ever more sophisticated help 
fifes. If you would like a copy of this please 
apply privately to die author, RO. Box 5773. 
Laindon, Essex $$15 5FJ. Maplin Electronics 
ple and its wssociates cannot be held 
responsible for the accuracy or othervise of 
this information. 


if} Corsnctzs 
LD Lins HutGcc 
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Figure 8. Windows ‘95's Contents winds 
is invoked aRer writing a .CNT file. 
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Science: The Lifeblood of Language 
by Gregg Grant 





introduction 


Some years ago, nan cssayv entitled 
‘GCnknaen io fare Ausien’ the lace 
Marchanita Laski noted that, apart from the 
contribution of science, few other areas of 
hunitn activity were introducing new words 
ini] the Envtish language. Francis Fukuyani, 
in his book The fed of History and the Lasi 
Man put forward the view that. of ali 
mankind's activiuies, only science coulcl be 
regarded as culminative and directional 

More recenty, that fine journalist Bill 
Bryson - in his tome ‘other Fongie’ - 
observed that where Websree's Third Neu 
buerncaional Dictionary cantained 
450,000 words and the revised Onjord 
Enulish Dictionary some 615,000 words, 
such figures areunly pan of the avhole. 
Science and technofugy berveen them would 
at least contribute te same amount again! 

Fine: bur does this apply to every branch 
af scence and technelogy, or merely to 
cermain seleci areas only? Does it, for 
example, apply ta electrical and electronic 
icchnofogy? Ves, a8 it happens, it clocs, 
Indeed as we shall discover in Part Three; 
electrical technology has been, from its 
Inception. 3 major contributor to the 
Mother Tongue. 


Expanding a Language 
English is, in so many wavs, a monerel 
lanvitec, One of the foremost influences 
on dur nillive tongue wis Latin. From che 
early sixteenth century onwards. English 
borrowings Irom this ancient lanuuage were 
exicnsive. the majority of which were either 
ie@hnical - such as concrete ant! i 
clistitlation - or scientific, as in comet 
and equator. 

Ry 1600 whai had bevun as a wickle wus 
nosy approching a flood. Many words were 
absoried as they were, in their Latin form 
and spelling, Some examoles of this are 
species (1551), cerebelfuir (1365) and 
reedius (1597), As the eighteenth century 
approached, further acditions included 
specimen (1610), appetratus (1628). focis 
(1644), fers (1693) andl cutter C1698). 


Ss Pbb dedi bend PEER da edd sdeiebitaiae 


addebend 


“di bradale pretence 


eaehhiteadieetiovbhbas | becwe 


Sais 


eidbe 


4d leebdddabPeaeeaaads 


#rabddete 


daa eeadt th iddl teeee 


Other technical, Scientific or pahemuaricad 
tens Jifted’ from Latin includeci erect, 
cellcutus, equilibriton, mormeniiun, pollen, 
series an nerczan. All aFthe above words are, 
genenilly speaking. those introctuced through 
the written word rather than via speech. 

OF course, English borrowed from: other 
languaves and dialects wo, for British 
comunercial ancl natutical interests Were 
world-encampassing over a fenathy period. 
Linguistically roo, English enjoved 2 
considerabie advantage in that it possessed 
an adaptability and grammatical informality 
uncqualled by 
aimost any other 
rongue. In fa 
it still does. 

EQN 
and cosmos 
for example 
have come 
to us from 
classical 
Greek, 
French has given Enelish acorstic anc crrbe 
whilst Italistn has provided corice and 
cupola. Cargo and cask on the other hand 
have both come from Spanish. Occasionally 
Envlish has taken whole expressions from 
anather language, one example of which is 
rie anzok. This 
is a Malaysian phrase. 

& whilst gore ferserk 
oe is of Viking origin. 

Arabic has given 
us zero - from ‘sifr” 
the ‘null poi - 

and zerit’, thar 


above. vour head 
Finally Dutch - a 

variant of German. as 

indeed English is - 
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point in the sky direcey 


has contilanted splice and stipple and -oan a 
’ less eechnical nate - booze and breenedy! 
However, in the last century and « half 
science and its acolyte technology have 
providect literally thousands of néw works 
and phrwes in rhe course of explaining 
their advances in untlerstanding the word 
about us. Many of these words und terms of 
coume were creared by specialists for 
themselves ancl their fellow specialists, yet 
many of chem passed into genernd use. 


PECGR i peer e eee pp eens 


eedti[dtendi 


Vocabulary 
Extension 


2 A language can improve 
= jes vocabulary in 2 
number of wars, che 
most COMMON 
being the one 

we've just lnoke:| 

ai: the imponation 
of ready-made 
words and nhrises 

: from ether 

: languages. 

> Another method - 
anc avery old one 
[a0 - is the creation 
of SeltExplaining Compounds, examples of 
which are Ditebbike jet propulsion and 

: streanuine. A think technique of socabukry 

: extension ts developing Common Words trom 
Proper Names. 

A gock! exampie of this is Macintosh, the 
ubiquitous *Mac." It is a waterproof febric, 
made orginally by dissolving rultber in Inw- 
boiling naphtha, a technique invented by the 
Glasgow chemist Chartes Macintosh in 1823. 

Another example of this techniqnie is 
: Gelranise, This is the process of giving sheet 
: jron 2 zine contine by elecero-chemical means, 
: $0 i (G prevent the formation of iron oxide, 
> better known as rust. The technique takes 
: its name from the eighteenth century Italian 
physicist Luigi Galvani. 

Samuel Morse 00 looked closely inte 
language prior te announcing his catic to 
the warld in 1838. He'd borne in mind the 
predominance of certain letiers in uve 
course of the code's cdlevelopment, the most 
used of which was the letter E. Thereafter, 
Morse considered,.tche pecking order was as 
- in Figure 1. 
 -Forn-six years later, in 1684, the Genmar- 
horn American tuventor Ortmar 
Mergenthaler patented the Linotype 
Machine. Controlled fram a kevboarcl. the 
device caukl set a whole line of wpe at one 
ume, For the next 75 years the machine - 
une its unusual kevboard - would be the 
mainstay OF printing and publishing. 

Mergenthaler's keyboard was arranged so 
that che most used characters circuluted the. 





Sre¢ebbbeadiiaascretias 


obbbatl 


wucéebbactdttidaas 
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ETAOINSHR 
DLCUMWEFG 


S447¢0E Pied dace reeease 


YPBVKJXOQZ 


Figure 1. Morse's view of the most 
used letters In the English language In 
descending order. : 
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most rapidly. His investigation into the 
printing business and the English language 
gave him a letter order far removed from 
the QWERTY 
keyboanl, already 2 
fmiliar tool, as can be 
seen from Figure:2. 










course-also provide 
compounds 
formed from their 
elemencs, one 
. example of which 
is Scope. It 
comes from a 
Classica! Greek 
ward meaning *z 
watcher.’ Stethas Is the Greek word for 
breast and Osci#fare is a Latin word 
meaning ‘to swing.” Hence the compounds 
Stethoscope and Oscilloscope. Jefe on the 
other hand is classic Greek for ‘far,’ which 
has given us Telephone and Television. 
Many words and ; 
ilescriptive expressions Z 
in science ane 
technology are 
composed af such dual 
linguistic elements, 
Other examples are 
Fitoro and Broncho. 
The former derives 
‘from the Latin Firere, 
meaning “io How, whilst ' 
the latter stems from a classical Greek 
word meaning 
‘windpipe.” By linking 
Doth words with 







Scope, we derive 
the familiar 
Fluoroscope and 
Bronchoscope. 

Another 
dual-element 
derivative is the long 
familiar Ainchrometic. i 

comes ffom two Greek words, 

one of which means ‘Alb’ whilst the other 
ean be translaréd as “Kékiting to Coloue,’ 
The combination is used to indicare a Alm 
which is sensitive to all colours. 

Prafixes and suffixes are other clements in 
the enlargement of a language's vocabulary, 
as are newly invented words - or Coinages - 
as they are termed. One exaniple of the 
Jatrer is Kodak. It beean life as a trademark, 
before being used to describe almost all 
Cameras or types af photographic film. 
Zipper was originally coined by the BF. 
Goodrich Company in 1925, it beine 
registered as the name for a boot with a side 
fastener Shortly thereafter, it became the 
name for the fastencr iself 


8000000000 
QHODWD® 


Figure 2, Mergenthalers keyboard for his Linotype Machine of 1884. 
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- Compounil - is a 
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Souba on the ather hanc! is an example 
ofa coinage from the &rst 
to er more Jetters of 
words describing 2.device 
or technique. In 19-43, 
revo Frenchmen, naval 
officer Jaques-\'ves 
Cousteau and 
engineer Emile 
Gaenan invenied 
a Seli-Contained 
Underwater 
Breathing Apparatus, 
which they termed the 
Aquaiung. k was Scuba 
however chat caught 
on and txlay scubs 
diving - another 
example of a Self- 
Fxpiaining 
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popular leisure 
activity, worldwide, ; 
.Firially, another way 
of extending a language's 
vocabulary is to give old worts new 
meanings. Examples of this technique 
abound in technology, such as ‘calling up," 
on the telephone, ‘taking off’ in‘an aircraft 
and ‘standing by’ whilst operating a radio 
transmitter. In fact, irs possible to date a 
technology's introduction into everyday tise 


Ted eEdd beeed bbe ee ed er haaeeune Seer pee ttddebadwif 


banda buwndibbwd 


by the general public's familiarity with the 
words associated with the new development. 
Table ¥ illustrates this useful pointer from the 
eady nineteenth century to the opening of 
ihe present cemiury, and the coining of 
“Television,” the now ubiquitous T¥ 

Television? J hear you ask, puzzled. 
Whatever happened to radio dren? This is 
by na means the least af the anomalies we'll 
uncover over ihe next few months as we 
explore the wards of electrical and 
electronic engineering. 

My interest in this absorbing subject is char. 
of Avianies - yet another ctuad linguistic 
element composition - technica! author and 
occasional journalist, concerned alike with 
rechnolnsy, language and grammar. And 
talking of the latter, she word once meant 
Magic. In fact the older form of the worl - 
Granmncnye - sail means exaedy thar. 
Another form of the worl is Glamaozer: 

Which also has a samewhar magical ring to it. 

So what has this to clo wich disciplined 
fields like electrical and electronic 
engineering? Nothing so 
nebulous, ephemeral as 
cn, Magic involved 
there. surely? 

Wrong! 

A great deal of 
phenomena - 
another i 
sixteenth 
Cenniry 
intrextuction. 
this time from 
the Greek 
Phainesthal, via Lauin 
~ hitherto thought of 
as magical warned 
Out tO have an 
electromagnenc 
explanation, as we'll 
discover, next month. 






Year’ Technology 

1834 Concrete - in the sense of.a mixture of crushed stones and cement - 
first intoduced, 

1835 ‘The railway arivés, as.shown by the introduction of Tumtable, Locomotive 
and-- of course = Raihvay. 

1839 Photography is inoduced to the world as a result of William Henry Fox 
Jalbots invention of the photographic negative paper. 

1841 An American quotation of this date is. the earliest mention of Refrigeration. 

1856 Cable enters everyday speech, just prior to the taying of the first transatlantic 
telegraph cable in.1857-58. Sheyhe Cabled me became the standard 
expression for using this form of ‘getting in touch.‘ 

1870 — That the electrical industy is setting out to dominate the warid's power 

, supply market is illustrated by Alternating current, Dynamo and Commutator, 

All three terms became commonplace at this’time. 

1899 Mass enternainment , begins to make a mark onthe general public, as 
indicated by. new words such as Cinema and Moving Picture. 

1904 


“The. ward 7elevision is first coined. by its master prophet, the British electrical 


pioneer. A.A. Campbell-Swinton, some 20 years before the introduction af the 


-word ‘Radio. 


Table 1. The Introduction of a Technology and the Adoption of its Language, 
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Kevin Kirke of Kanda Systems Lid. describes a simple 





- 


<a 


application to get you started. 


he AVR microcontrojler fron: Aunel las 
heen causing quite 2 stir recently in the 
elecuroniecs press, Ts it uny wencler, this 
minge af $-bit RISC processors are fasi. code 
efictent, low cost and to top it all have flash 
Pros MeMory - $0 you Can prognamn 
them bane and time again on your |roard 
Using In-Syslen prowranniny! The ranue 
has heen designed for ease of use and 
appeal io both the hobbyist anct the 
company cesigner alike. 

This urticle looks at sume practical 
aspecis of designing with the AVR device. 
The following application is based anounil 
ihe ATOS1200 version of the AVR fintily 
i is Imw-eost and readily avilable: This 
panicwar device feauines Pkbyte of flash 
memory, &Lbvtes of EEPROM, 15 peneral 
purpose LO lines, 32 general purpose 
working registers, internal and external 
Uternpis prognrinimable wuchdog timer 
and an SPI senal port for program 
tlownleriding. Note that at the time of 
writing Ubere are five versions of the device 
avaduble that can he purchased from 
Maplin, As wells the 1200 version there is 
the AT9OSS315, which is the biggest in the 
ringe wih pwm, 8K of coxle spice and 4 x 
S-hit ports, the ATOOS+4 Li which is the 
same as the $515 excepe chit it has 4k of 
ceale sprice. The ATOOS2315 isa 20-pin 
device with all sarts of gaodies on it 
inclucling serial port. pwr. tlual courters 
etc. The ATO)S2323 is basically oie same as 
the 2313, in terms of memory ete. Lut it 
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contes in an S-pin package. Please refer to 
the futest Maplin Catalogue for types and 
prices, 

The sugecsted application is intcaded io 
Stimulate your enrsitive JUICES, SO VOU Gin 
SUF WOrKINg OR your Own pIayects, which 























Figure L. Circuit diagram. 
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I'm sure the ediior of Efectranics anef 
Beyoud would luve jo see. No PCR have 
been designed for the application - 1 will 
lease: Ehust bit up to you! 

The methextology for most of the circuits 
is thar you will want 10 connect the Kands 
Systems In-Systesn Programniiny GSP) 
interlace (part of the AVR Suuger Kit 
available froma the Maplin catikoguec) an a 
fairly continuous bests to vour circuit. This 
snables vou to mike changes and tweaks 35 

uu exytore the system and refine iis 
operation. This is one af the major 
athamaces of the AVR alevices - you can 
reprmenun Liem up to 1 {KX tines m-sétu 
Without having io resort to EEPROM exisers 
or provramming voltages. This fcature has 
been built inte the cincuit with connectians 
vit a Wepin, 0.3" pitch dual header. The AVR 
Staner Kit inches an assembler, sinmalator, 
DOE RUN SOIL, E-sySlem 
programming cable and a battery powere:! 
device progriumming module. 











BCD to Quad (multiplexed) : 
7-segment display (Figure 1) 
les all very well being able to drive itn LED 
or owo direethy from a microcontroller, bert 
fo get any meaningful data our you rcally 
need to vo aver fa some form of multi- 
scament display The hest known of chese is 
the 7-sesmnent disptay whictr cin display all 
1) numeric characters: plus a few alpha 
Charseters (A, B, C. D. E, F ete ). 1 make 
the clisplay really meanineful vou need to 
display more than one set of characters, 
four being an ideal aumber. This opens lp 
all sorts of possibilities for clisplaying values, 
messages ene. There aré tCs wound that will 
di this job for you but they tend to be 
expensive anc/or difficult to ohtain., so this 
Application is designed! to allow you to 
creai¢e a 4-igit display with the minimum of 
Parts. Homans, for some obscure reason, 
hive decided on a numbering system bases) 
wound Lhe civits 0 co 9, distil oF she 
caunenty more sensible hexadecimal (chai 
6s UINE15 or 0 tak), so the input is BCD 
(binary coxleat decimal). Although, we can 
make this litle systems work with either 
BCD or Hex - in ft you can make it display 
Whitever snu Want - iy experimeniing!, 

As vou cun see from Fieure 1, the-circuic 
iS not purticulariy complicated consisting of : 
nve devices. The first is the ATSOSPOG ancl 
the oner is a decaderdriver, which is usec 
to select the display device we want to 
drive. The syste for driving four devices 
fram mie set of ourputs is called 
multiplexing. In essence what this means is 
that vou switch on each of the devices in 
tum and rety can the persistence of dhe 
human cye to create the illusion that the 
digit ix displayed permanently: ‘tis 
technique is very coniuman its it reduces 
power consumption and device resources, 
it iS for this reason that if vou see a film on 
the TV where there is, say. a cigical alarm 
clock, the digits wna ie Bash its the frame 
speed of the camers is out of syne with the 





AVR Workshop Maplin order code NW6IR Price £149.99. 





display multiplexed speeck. 

oo Wwe are using the AVR to decade the 
incoming daia, which ts in RCD format, and 
then convert that invo the 7-seement codes, 
Because there are four possible digits, each 
ofsvhich requires BCD dara, anil to limit the 
number of lines devored to data input we 
ae Using. Iwo input lines to select che digit 
and latch it into the device. The 
methexlotosy is quite straightfonvard. On 
swith, you enter the BCD cexle (which 
for test puqases cold be vin a BCD 
switch). and then take the digit strobe Lise; 
then low. The fist digit (ihe very right hancl 
one) now has its data latched in. The digit 
sclect line is then itken high then low, 
Which selects the nest digit. This whole 
exercise is repeared for all four chinactess 
(valict BCD. strobe it iat the latch). 

The: valid data is now stored in the cevice. 
We will stare these vues in four 
comsecuuve LEPROM aldresses Gtiter alt we 
have Gl at our disposi), This means titat 
even if the power is subsequently switched 
off the systent will display ube loaded vatues 
when it is switche! back an again. These 
vatues will then be converted into dieir 
respective v-stament display codes, HW vou> 
look at che diagram suy will sce dat the 
Scemens are numbered Vertered?} fram A 
to G. These correspand to the AVR port pins: 
The way it works is that in onter to clisplay 





the digit *T’ you light up sezments Bund C 
and leave the cest vark. In this sistem you 
puta “bouton the port to light a sepment 
and a “O" io leave it dark. So the darabvte 
van would put out on the pon is $30, which 


eleibthdderers 


PPPOE Ob eed eee bode 


bead 












is 0110000 in binary: incidentally, the $ sign 
means that the value is ’a hex number. To 
dispiay a °2° you fight sepments A, B, G. EF 
and BD. which corresponts 1 2 value af $41) 
(binary 110 1108). § ehink you can see the 
hake emerging. So what we now need io 
dio is 10 create a look up lable which 
contains the codes for the yarious digit 
display opiions..16 save time [ll da this far 
you, they are: 

So now we have the conversion codes, but 


g 
We, 
—_ 





oe a | 





what are we voing bo daa with then? We an 
putting the values in die furm of numbers, 


Which can be equated to addresses. So if we 
had some furm of non-volatile storage we 
could stare them sequenti:dly in chere and 
then merefy lugk them up using the 


number we pur in as the sdetress. As luck 
ml have fl, the AVR just Kappens to live 
just such store (you knew f was gone. to 
say thar didn’t you?) in the form of 
EPROM. ‘Te save time we can leraul these 
values into che programming solteare and it 
can do alt that torus. Lf vou are using the 
AVR Strter kit Rom Maptin you can simply 
open che new project, eo to the EEPROM 
editor. und simply enter-thase numbers in 
sequence. So Gir so good. 

Sow the code. For this you are-going to 
neexl the assembler which cumes with the 
AVR Siacter Kit (or which can be 
downloaded from the Aime! websive 
http://w. atmel. com. We need io 
effectively split the corle into neo disdnet 
paris - the Hrst is che dats loading and the 
ather is the display decoder‘driver. But 
before we do anyihiny else, we need to set 
up the ports 50 they are either inpurs or 
Outputs, which is achieved by writing tthe 
data direction registers (DDRB for port B 
nd DDRD for pon Db). AO’ sets chae 
corresponding hit to input and 41" to 

utpuUl. The ports we are using wre: 


Bit Setting 


Po B 


ee 


t Function 


BCD—LSa 
BCD — LSB. 
‘BCD — NMSB. 
BCD — MSS 
Distt Select 
Disit Strobe 


OnwWwWNFOWH URW Oo! 


3 
B 
5 
3 
i 
ZI 
B 
D 
p 
b 
D 
D 
D 
p 
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you keep reading this write bit until it goes 
low (usually after 2-3ms) which will indicate 
that the write has been done. You can see 
why it is easier to load the EEPROM daza for 

_ the display decoding (which will never 
change) at program time rather than write a 
slew of code to do it as part of the main 
program cade. 

Now ail we have to do is repeat this using 
EFPROM address $1] for the next ciyit, $12 
for the next etc. We'll just cut and paste at 
this stage. Ir can be done a more elegance 
way, but we have no shortage of code space 

> so this will suffice. [illeave the actual cade 
listing until the end, because now ] want ro 
concentrate on the display driving. The way 
this works is 10 get the value from the 


1b Ree tebede 


SOLE itetes 


GET GOING ‘WITH .. 


SOT RE erent seadaree 


Senet apeaere 


Get go sae FFPROM which we will then use as a pointer 
AVE: . : To get the decoded value from-EEPROM and 
RC carneize I ; then put it our on the pon. We then select 


the digit and it will be cisplayed. 
This does raise an interesting little 
problem as we want to do nvo things at 





This yiekls a DDRB value of $03 and 2 


DDRD value of $7F GNote port D anty has 7- | | Za_loopi: SBIS $16,5 slook for pin b going high ($16 is port B inputs) 
bits}. In order 10 put these out to the 1/0 : RgéP in-toopi ;Joop if it-isn’k 

Space Wwe Must Use 1 spare registersa we'll : 0 R18,$Si6 j;get the value 

use R17. The code now looks like this: : ANDI Ri8#,30F ;Fliush:the top nihble 


$10D,FR18 ;store-in eéprom Gate register 
: EI R27,816: ;lozd ceprom address. 
$15, R17 
: SiG; 1 | 
eloapl: Sic,i. ;walt for at to finish 
Sliognl 
sf¥oopi: . ; $16,5 wait wuntil.strobe aces icv 
: tloopl | 
ds_lcopi: $16,# siook for next digit select 
Note that Tm using the physical acklress ds_inopl ;loop if it is not set. 
values for DDRB ($17) and DDRD ($11). ds-lowl; $16,4 — 
You coulcl use the names instead, as longas— : Gs jowl j;wait for it te.go Jew :again: Listing 4. 
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: once. We need 10 se1 up 2 time-out to 

Pr ry Me = 

agar’ Vecaee ae : elctermine when the next digit needs to be - 
+ intergmpe Vector displayed, and get input data at the same 


Timer interruot Vector : E ' 
= 7 Beh vee : time. To overcome-this problem we will use 
sComparator Yector ; 


;Set Timer presecaler to:max (/1024) : an internipt irom the timer, ¥ hich requires 
‘ i : us 10 set up the interrupt vectors (2 terchy 
Set Timer interrupt -up way of saying addresses) which live at the 
$39,217 —. : : start of the program (shown in Listing 2). 
-H17, $80 :Set :Genera . ct hi = 0 What sili happen now is that every 1024 
$39,217 : clock cycles the program will jump co the 
219,51¢ ;Seed timer loop counter with 20 Lintliet 2 intemspt service routine GSR) called Digits, 
R20 ;Clear Digit Pointer sting 2. which, if you are using a 4MHz crystal (or 


: 





you ensure that the assembfer has the right; 


4 - = = - tr a = FE ri ei 
library file loaded! (vou do aninelude atthe =: | P=9tts: DEC RID Fe pic a eee aL ; 
beginning, see an example program that : — leon Spiny a eae oe ee Set 
sean. , 3 voy 1 | ;gqet dici int 
comes with the assembler for how ta do - ae hee : 
this). However, if you do ir this way it will : a ae oc: So ee eee ote 
are ‘ “a ae, — : 3 OuT SLE, R21. ;date.adagress in eeprom 
ee satanic ‘SBI sic, 0 :read eeprom 
Next. we will look at the methodology for x. 222,515 estore it’ 
vefting the data enterecl. Here we need to $48 R22 yuse it as a pointer 
waich the data strobe line and when it goes == sic,6 
high we'll foad in the.data value on the BCD: R22,$1D ;Decoded value 
inputs. This will happen ac switch on, ora ; $12, 222: ;Put it out on. the: port 
reset, so the digit painted to is the right AND: R21,$03 ;flush all except digit pointer bits 
hand one, or LSD). This is done as shownin =: : R2~ 
listing, 1. R21. 7 | AS... 
Well that's entered one digit! Note thatin | Re. #pUE Cigit eskect gp BeBe port pans 


order to write to the EEPROM you need ta? ; x20 7 : % 
load the actdress and data into special : ‘R20, 5023 7flush aif bits except 2 bottom ones 


, | : Listing 3. 
revisters and then-sei the write bir. Then a 





Gi ELECTRONICS AND BEYOND September 1998 


: resonator it isn’t fussy). will work out 


De Ge ee a. te at every 2.5ms, This is a hic quick for 
HOP ;Externad Intrerrust Vector : : 
LIMP Digits ;Timer Interrupr Vector : OUT purposes (we want Oo change 
. 1OF a 3 Geparae cor a. . “teh : digits every 50ms ar so), so we necd 
+ . = =is of F r .wresce cay * +h B. S io “ . ‘- 
i ate eee iSee Timer .pregeecr tomes ibe) : to slow it.down. By a stadling piece of 
LOI 8L7,$62. ;Ser Timer interrupt un : goo] luck, 50/2.5 gives us a nice 


Sue $39,247 integer ta work with of 20. So every 


LDE RL7,$80 ;Set: General Intermipr bit : & : f : 
OUT et R17 : 20th ime we see an interrupt we'll 
LDE R19,$i4 ;Seéd timer pap. counrer with 20 © change digit. Now all that’s teft io do 
ae n20 $03. a a ; is to, write some cuxie to rad a value 
OUT $17,Ri7 : from the EEPROM, use it as an address 


EDI R17.S7F 
, uur oil, Ri? 
In_isepi; ESIS $16,5. jioek for pin B acing high: {816 25 cort BR inmits) 
RIMP in toopl;roorm if ic-isn‘c 
TH Rik, S16 ;cet the value. 


fo point to ihe deccxled value and pur 
that value aut on the port. This 
shaulut look something like Listine 4. 


S14 PREETI eee 


SPELL SeP 


ds lowl: ‘SBIC $16,4 - -_ | | program time. Then vou could display 
nase ds:lowi j;wait For it to go Low’. ordre . —— : certain letters (up to 16 different 
in_leop2:‘SKIS $26,5 look = co i ones) fv-puuting in binary values, 


K a ; ae aes ane ht . ; 
a. a eS snes the oe This desien exampic wus based 


ANDT Ri8,SGF /Flish.the top nibbie. The. LSR instructions may not be | 
OUT $1D,R18 ; Store in “eaprom data. register. > Completely obvious hut wha they are. 
LOE R17,$10 ;Yoad s@pran address ; > doing is ining-up the pointer bits 
GUE SIE, RIT. | . ; ae Ah meet >, 

«SBE. $16.3 ;perform eeftom write s : from the digit adklress with ihe ports. 

Sioopl: SHit sic,1 rwait fdée it to finish > So the code in full looks like Listing -f. 
RuMP elocopl : if a. 

me | eae a es ee : VOU Winl 10 expcrinieni 2 

Sloop]: SBIC.$16,5° ;iwait uiril stréBe. goes low again NY dies aaeiiaes = 
RUMP sloopl j = title why not trv loading clifferenr digit 

ds_loopi: SBIS $16,4 jlook for next*digit Select = decoded values into the eeprom at 

F RUMP ds Toosi ;iegp 2t. it ls not.set. = 


. 
>. 
sradebeitedttea 


ANE Ri8,$OF ;Flush the top nibble >; around the low cost. AYR Starter Kir 
ee gy’ t hain ae pero ey Coes FegisScer > available from the Maplin catalogue, 
.07 ii ke 4. 7; {cH Pre: co = : f >a - 
our Sie RIT tt .. But VOU may Want a more 
= SBI $1C,i: ;perfomm eeprom write. > comprchensive design environment 
eloop? ; eee See ee oo : for your next AVR design, why not 
i Fae * * r. 5 = a us fs 
‘sLoopl: SBIC $16,5 iwait tii strohe goes iaw again: : discover the benefits of the AVR 
| RIUP. sloop? : ie : Workshop (order code NW61R). 
iogep2: S5BIS $16 Siook x jig: i > x ms ; 
-— te 52 seater S20 wk ba a. = ‘The AVR Workshop includes a clevice 
ds_iow2: SBC. $16,4 ey a function monitor and sinvle stepping, 
7. ide ante pees oan a 3 it te go low eS. : ne : an megrared development 
_In i60003 SE .5. ;200k for pin b.goinzg-Righ (16 is port -3 inputs : a SS aa 
RIMP in_ioag3;loop if it isn’t ; environment tor Winclaws which 
fr #i8,$16 ;cer the value’ - z2llows seamless design mignition 


ANDI RIiS,SGF ;EFiush the top nibble 


fel. SM od code co Serres Wha vei ster benween the AVR builder (software to 
ts et _ i :red er 


: EDI 837,$20 ;locad eeoren address easily set up device peripheral — it 
OUT Siz, Ri7 = produces the code. for you). 
et 2530/2 ;Deriorm sepzem write: : 
: ; : :2 ee : >. ie rofessiona assembler, device 
loops: SHIC 62C,1 "© ;wait ier it to finish -.: : ee [TAR 7 
RINP eloop3 : simulator and programming softure. 
‘Sloop3: SHIC $16,5. ;wait umtil strehe goes lew again © The hartiware consisis of an 


= a 
ROMP sloons application ho: ard with on-bord 


ds_loop2?::SBziS. $16, 4: fiook for next Gigit select : 
| “RIMP ds _loop3;loonp if‘it is not set. : speaker, LEDs, switches and R232 


ds lnew3: SBIC $16,4 


: | . provision su vou cin dully ies youre 
ROMP ds_low3 ;weit for it EO qo. low again. , 


baqeeseass 


in Joopdé: SBIS $i4,5 rlook For pin b going ‘high {$16 is port 5 inputs) clesigns Along with a tree in-system 
RIMP in Joopdé pioop if it. isntt nroagemmer-All Kancla Systeris 


7H RiS;5ié ;get - value 

ANDI Ris SOF. ;Flush the Lop: nfbbi«- 

GUT ‘$315, R18 ;store>inveeprom data reqister 
; LDi RL7,$20 ;S3o0ad -eeprom address - 

GUPF $18,117 


proxlucts came with free product 
litetine technical suppost via Our 
unique Gold Carc scheme, 

H your still undecided about 


SCO ead LT PFLL See Pe ddd PERCE te 


Sart §1¢,1 perform eeprom write . a ea iad : 
elosu:: Satc §1¢,1 swait for it .to finish = SMiching over to ihe AYR or need to 
| RJM? slocopd > know 2 litle more shout this unique 


Sioop4: SBIC $16€,5 iwWaEt until stroke goes lew ‘aa ain 


; ance of nicro’s why nat buy a copy 
RIMP. -sloopt range of micr \ hin py 


ds_loon4: SBIS $16,¢° ; look for next: Gigit select : Of the bank “Get Going With. the 
ste © ney ect ope loop if it is not set. FAVE by leading microcontroller 
cs Jowé: 8 16,4 a See te ee 
ROMP slows j;waitsfor-it te ga low a again : specialist, Peter Sharpe. 
Digits:. DE R19 7 Look : gk” ce counter time sl 3 : pete Sys stems isa ee 
MOV R21, R20 jget digit. Bainter: : Sree 5 2 ; 
SER R21 i i _ ¢set tap: bit to point, to:data valus : © development Locks TO Tie 
* OQUF $1E,R21 ;date :address in :eeprem : electronics incusery. 


SBE $i¢€,90 7; Tread .eeprom 
IN R22,$iD i store it? 
OUT ‘SIE,R22 :use it aS a pointer. 





‘SBI $1C, 0, | ae AVR Starter Kit 

IN R22,31D ; Decoded yalue am | Maplin onder code'NR2OW Price! £76.36 ; 

OUT $12,R22:;Pukt it out on the port 

sD “Sopa. : flush all except’ digit pointer bits ae /AVR Workshop 

LSR R27 A (Maplin onder code NWG4R Price £149.99 

Lok Rai pout digit select on right port pins. : 

TRE RO | me (Get Going With. ‘the AYR book 

ANDE R20, ;flusn. a it ept 2 bott im - Saar a ee a 
Cui tr = Be ae mee Pao ene ‘Listing 4. | = 'Maplin onier.code NWS56L/ Price £19.90 
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Viedical Radiation 


The radiation doses to which we are ail 
subjected - tc}a grearer ar lesser extent - 
vary cansitterably. Generally speaking 
however the dosage fram man-made 
radiacion is much fess chan that which js 
emitced naturally. Cp to 1986, some <0 
peaple per annum were killed in mining 
accidents in the United Kinedlom (UK) 
ttlane. Yet this fact is given fittle ar no 
prominence. If however, as manv as one 
centh of this figure had heen killed! in a civil 
nuclear accident, it would have been 
headline news workwide. In Act “probably 
no mith és nore widely believed than thai 
ricdiation is cantinueusly escaping fram 
nuclear plants and killing peopte. ' 

in his book ‘Radiation & Human Health, 
Dr Jonathan Mensah shows just how 
extensive natural radiation is. This fact is 
illustrated in Table i. where nuclear ancl 
other man-made raciiatinn are shows to 
SMOUNt to 2 puny LS of the rota! 

Given these figures. how did the nuctear 
industry come to get such an atrocious 
press and nearpariah starus world-wide? 
Largely as a result of its beginning; whose 
first product was the bamb dropped an the 
Japanese city of Hiroshims in August, 1945. 
Three chivs after this initial detonation 2 
second, plutonium, bomb was dropped'on 
anather Japanese city, Nagasaki. The 
castulties resulting from the seconel suike 
sumbered 46,004). 

A month after ihe first bomb hacl been 
diopped the Australian journalist Wilfred 
Burchen, of the London Daile Express 
newspaper, arrived in Hiroshima. On 
September 3th his newspaper published his 
historic exclusive report, the first 
newspaper account anywhere to describe 
radiation sickness, 

In the following Atay; the New York Times 
newspaper dispatched the author, journalist 
John Hersey, to Hiroshima to discover what 
had actually happened to the city anc io 
those who had survived historw’s first 
nucicar bomb strike. Rerse;"s 30,000 wore! 
aceount” .. relatect. in straiglit narrative 


Percentage | of 


Radiation Type Total Radiation 


Nei Packground Redisition 
- Médical Forspment j in General 
‘Other Man-Made Rachation 

.Nuxtear Pant andi Equipsnent 


Tabie 1. Radiation Exposure of the 
United Kingdom Population. 
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form and in a sober, matieror-fact style, what 
happened to six ordinary Hirosiine: people 
on that extraordinary. day" > 

The New York Times devoted its August 
31st Issue to Elersey's account and the 
entire print run sold aur in hours. It wes 
also carried by broadcasting networks of rhe 
stature of the British Broucleasting 
Corporation (BBC), and the American 
Broadastings Corpantiiivn (ABC). as well as 
being serialised, or syndicated, in other 
newspapers, periodicals anct journals. 
Subsequent, it was also publisheel asa 
book. Ta the general public i¢ was clear chat 
nuclear science and technology were 
ultimately destructive. no matter which way 
once looked at it. The view remains 
predominant, despite the figures of Table 1, 

Shortly after the publication of Withelm 
Rontgen’s.paper, Columbia University’s 
Michael §. Pupin took the firsi Xray 


Figure i: Relative radon 
fas concentrations in the 
United Kingdom. 
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photograph in the United Stares (U5), Seven 
vears luier, the German surgeon Georre 
Perthes discovered thai X-rays cauld inhibit 
tumour growth and proposed daar the new 
radiation be used in the teaumenm of cancer. 

In 1900, Walter B. Cannon sniduatec! in 
medicine from Harvard, joining ine 
Neurological faculty as a lecturer. He 
becante one of the earliest physiologists to 
use X-rays snc develaped bismuth 
compounds to enable soft internil organs tO 
be seen on X-rays, 

However, the danvérs inherent in X-rays 
had already been noied, In 1906 Becquerel - 
na fess! - discavered thar radiation hart to he 
maken sarousi: He accidentally burnect 
himself through carving mdipactive 
materi:u in his pocket! Anouher early 
experimenter to discover that Xray cuuld 
hao human tissue was the Anvwerican 
elecurical eneinecr Elibu Thomson. He 
deliberarely exposed one of his fingers to 
the new ridiation and accurately otal whe 
burns thie resulteiL 

In the course of the follovang deciles, 
other investigntors cdleveloped both cancer 
and sackation burs in the course of their 
work. One clinician noved for bis careful 
stuthes of the rates of mutation under both 
natural ancl artifical contlitigns wus the 
american medical scientist Hermunn ], Muller. 

In 1927. he canied out a classic series af 
expenmenis demonsiraine the elects of 
XSrays on insects, proving that such rarliation 
could increase mutation mes by as much as 
150 nmes. Having beld research and academic 








Finland 


a tli 





(2) Luxembourg 


Netherlands 


posts in Moscow, Leningrad and Edinburgh, 
Muller returned to the LS in 1940, where he 
continued his research. His experience of the 
widespread genetic effects of the irradiation of 
germ cells, frequentiy leading «lethal ; 
mutations, meant that he toak 2 jaundices! 


view of X-rays. By the dime of his renim home, 


he had already begun to campaign against the 
dangess of such inmadiatian for dre human 
race. In 19-46, he was awarded the Nobel Prize 
in Medicine for his work. 

Such research, and the déaths of some 
100 people as a result of exposure tO X-rays, 
lecE to a @recter awareness of the dangers to 
which physicists, physiologists and other 
medical personnel are exposed in the 
course of their work, This stimulated the 
development of the new scientific discipline 
of radiobiology, one of whose founders was 
the British physicist Louis Gray. 

In fact, the largest source of man-generated 
radioactivity in the UK results from the 
activities of the medical profession. 
Radioactive substances and X-rays are used 
in the treatment and diagnosis of a wide 
viriety af diseases. Doses vary from patient 
10 pawient and from iliness to illness. 
Hawever, the average medical radiation 
dose in the UK is some 370 mSv per annuni, 
althougl: some doses can be a few hundred 
limes stranger than this, 

Morcover, the average dose has increased 
in recent years due to greater use of 
Compured Tomogriphy (CT) scanning 
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Figure 2: 
Concentrations of 
the vartous 
tatlioactive 
substances in 
European countries. 





which gives higher doses than conventional 
radiographic cavipment. Rucioactive 
substances are alse used in the 
chemotherapy weatment of cancer, where 
incividual target tissues can be subjected 16 
very high doses indeed. 


Radon Gas Doses 


Xcrays of course arc by ne means the only 
form of radivaciive substance that is a 
potential danger to health. Another 
substance that gives cause for concem is the 
ruidioactive gas Radon. Half of all the 
radiation to which the majority of peopte in 
the UK arc exposed, results fram radon gas 
leaking from the grounct. 

Radon fevels or cancentmitions are 
measured as the aiount of eas detected in 
a cubic meue of air. One Becquere! per 
cubic meure- 1Bq/m* - means one 
disintegration every second, per cubic 
mere of air. The UK National Radiological 
Protection Board, the NRPB, have shawn 
that che majority of homes in Britain have 
reasonably jow levels of this ubiquitous gas, 
they averaging around 20 Bq/m’. 

Not all areas of the country have fevets as 
fow.as this af course. in the Radon map af 
Fipure I, relative concentrations are shown as 
peaks. In some areas - for example Northeast 
Scotland: the Midlands; the Highlands; the 
southeast comer of Northem Ireland and 


: Southwest Engkind - levels are more ‘than 10 


times the average leakape figure. 
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Outdoors, Radon readily disperses and, as 
a result, fevels are low. But, indoors matters 
are entirely different, Depending an the 
locality, indoor levels can build up due.to 
the nature of the terrain an which a 
property is built, the venation and the 
local atmospheric conclitions. Nevertheless, 
as Figure 2 illustrates, de UK fias the lowest 
concentrations of both ridon gas and 
cosmic ray penetration in Europe. 


Ultra-Violet Radiation 


As carly as 1893, the 33-yearold Danish 
ohysician Niels Finsen established that Ultm- 
Violet (GV) radiation could kill bacteria as 
well as cure the skin disease lupus vulgaris, 
or tuberculosis of the skin. 

Tn fret U-V ecadiation can produce bah 
clirect and indirect effects on the huntin 
body. ‘The direct effects are limited to the 
suriuce skin, because such rays have low 
penetrating power. This, of course, is how 
we all acquire @ suntan. The indirect effects 
result in damaged skin cells releasing 
histomine, which causes skin inflammation. 

In 1913 the french physicist Charles Fabry 
showed that at heights of 610 30 miles, 
significant amounts of the three-atiom 
molecule Ozone were present in the 
atmosphere, As a cesult, cis region is 
occasionally terméd the ozonosphere. 

This layer prevenis the moit eneretic U-V 
racliation from the sun, which is life- 
threatening, frant reaching the earth's surface. 

Seventeen years after Fabry’s discovery 
another chemical revelation took plice, one 
thar would be paradoxical to say the least. 
Refrigerators and air conditioning units 
(ACUs) had been practical realities since 
1876 and 1902 respectively, using gases such 
as sulphur dioxide and ammonia. 
Linfortunately, these gases were poisonous 
and gave off choking odours. Therefore, 2 
feak in either an ACU or a refriperator was 
not simply uncomfartable, it was dangerous 
toa. What wis required of course was a 
refrigerant that was non-poisonous, esily 
evaporaied, odourless and stable. 

In (928, the Frigidaire Division of General 
Motors hegan a search for just such a 
substance. ‘Ryo of their industrial chemists - 
Thomas Midgley Jr. ancl Albert Henne - had 

.. dectded that certain compounds of 
carbon containing both Muorine arl 
chlorine micht be suitable, although 
compounds of fluorine had sometimes been 
reported to be toxic.” 

Two years later, having closely studied the 
chemicai literature, Midgley prepared 
difftuorodichloromethane, 2 fluid with “ 
molecule consisting of 2 carbon atom ta 
which ovo chlorine atoms and twa Auenne 
atoms were witached.” * Midgley’s creation 
in short was 2 Chloraflnorocarbon, or CEC. 

This substance, it was ster discovered, aould 
be use! ina number of other ways 100, 
orincgpal amone them being as 2 propellant for 
spr cans, Frigidaire teamed up with the 
chemical giant Du Pont, and created the Froun 
division at Du Pont’s to produce, ancl further 
develop, CFC chemistry: In other worts, ACUs 
and refrigerators mone from the industial, 
catering and office eminonments inta the home. 

CFC cheniisiry had some unforeseen 
elfecits. Having been sprayed into the air or 
leaked from either ACUSs or refrigerators, 


September 1998 ELECTRONICS AND BEYOND @Ep 


Cause 
Finn the atmosphere, 


Radloactivity 
C: : - Rays: 


Alpha & Beta Parties. Gamma Rays. Through normal breathing. 


Potassium & Urenium atoms. 


Gamma Rays, 


Ingestion of food & drink: 


Natural radiation af the sod ans bulking materials. 


‘Effect 


‘Some 200,000 cosmic ray neutrons and 400,000 secondary cosmic rays: 
‘penetate the average person every hour 
AS a result of breathing, around 30, 000 atoms disintegrate it our tings. This 


‘disintegration produces both alpha & beta’ ‘particies. as weil 4s a quantty of 


gamma rays. 


Around rit 000, 000 potassium—iO atems and some 7,000 naturel urafiium 


aioms disintegrate inside each and every one of us every howe 


More than 200,000,000 gamma rays pass through each and every oné of us” 


every hour from these two sources. 


Table 2. Natural radiation exposure per Individual. 


some CFCs cirifted! into the upper 
atmosphere. Once there of course they 
came up against the azone layer. | 

In 1974, pvo Americin environmental - 
sctentists, Mario Molina and F. Sherwood 
Rowland, put forward the view that such 
CFCs were, in fact, eating away at the 
ozone layer, a view Jater substantiated by 
scientisis of the British Antarctic Survey, 
who confirmed that there was a ‘hole’ in 
the ozone tayer above the South Pole. 

Mankind's protection against excessive 
U-¥ radiation in other words was quiedy 
vanishing. Ryvo years jater, the US Academy 
of Sciences reported that Freon could 
indeed deplete the ozone layer and, in 
1975, CFCs were banned for use as spray 
propeillanis in the US, 


Nuriber of worker in anch dose mngo 


. Work-Related 


Radiation Dosage 


Both man-made and natural radioactivity 
contribute to occupational radiation 
dosage. By far the most exposed of the 
nation’s workforce are those whose 
professions take them into, ar close to, 
natural radioactive sources. The vertical bar 


: chart in Figure 3 illustrares the number of 
: workers in each dosaye range. Over 


250,000 UK employees receive less than 


: SmSv of caciation per annum. 


By far the largest group of enrployees 
prone to occupational radiation - samc 
50,000 approximately ~- are those whose 


: fabs are located in the radon-abundant 
: areas highlighted in Figure 1. Even in these 


Flgure 3: Radiation and tha UK 
waorkforea, 
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areas incivictuals rarely receive annual 
doses of more than 3mSv. 

One particular specialisation which 
receives a higher dosage than other 
professions is military and civil aircrew. The 
reason for this is chat the desare from 
cosmic rays increase with both latitude and 
altitude. Frequent air travellers - for 
exaniple air couriers and the Queen’s 
Messengers - receive cven greater dosages 
perhans than aircrews. High energy 
particles of course have no difficult; 
penetrating an aircraft fuselage! 


Food and Drink 


: Even in our pleasures, one of which is 


undoubtedly food and drink, we cannot - it 
seems - escape natural radioactivity, One 
example is crustaceans. .Alj members of this 
species, shellfish particularly, concentrate 
natural radioactive materials, Therefore, if'an 
indivicuat is particularly fond of shellfish and 
eats very large quantities of them, she or he 
could receive a close of natural radiatian 
roughly 50 times higher than normal. 

There is also the matter of radiation 


: introduced! into foodstufis to preserve them. 
: In America in 1968, dhe Nuclear Materials 
: Equipment Comonuion begin the sterilisation 


of pozatoes and bacon hy irradiating them 


i from a radioactive cobalt-60 source. However, 


shormly afterwards the Conumissioner of the US 


Food and Drug Administration, Fames L. 


Goddard, refused to allow radioactively 
stenised tinned ham to be passed for human 
consuniption by the US Anny, 

All of the above ficets of radiation and 
health, where individuals are concerned, 
are summarised in Table 2, above. 

There is, of course, one aspect of 
radioactiviry we have not, so far, looked 2t - 
the nuclear industry, and this will be the. 
subject of the final piece in this series. 
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Main desktop — Windows In Windows 98 
by default have a quasi-Web browser 
atyle, This can be turned off or further 
expanded with various system options. 





espite the intervention of the US 

Department of Justice and, it seers, 

almost despite the will of the whole 
wide world, Microsoft finally made it and 
released the latest version of its operating 
system software, Windows 98, at the end of 
June. It's taken all but 2 month or wo short 
of three years for this latest update to hit the 
strects, and many would be forgiven for 
thinking that the latese versian must be 
significantly improved. 

Ie is, and it isn't — depending on how you 
look at it. There aren't any mind-bogglingiy 
stupendous new additions 10 its feature set, 
unlike the release of Windows 95, which 
represented 2 totally new way of usine a 
computer for most PC users, Bur what ir 
does bring to the PC desktop is greater 
stability and 2 few neat additions that go 
almost: underected if'you're not sure what 
¥ ou 're loakirig for. So, in these respects 

"indaws 98 does represent progress. 

 Seabaly’s all very weil, of course, and 
Winclows 98 is certainly much-more stablé 
than Windows 95. But is your computer 
crushing twice a day instead of five times a 
day worth the upgrade price? ['m jesting, of 
course, Windows 95 wasn't particularly that 
unstahie, although Windows 98 is certainly 
Detter than its earlier incamate. Integral to a 
camputer's stability is the maintenance tools 
available for the user. Among others, 
Windows 98 uses an adepr tool in its 
Maintenance Wizard, and that isa utiticy thar 
co-ordinates and allows scheduling of three 
supplied tools (although third-party tools can 
be added hy users). The tools are a disk 
defragmenter, a disk scanner and a disk clean 
up. These are powerful utilities that can helo 
tO make a PC more reliable, by giving it ar 
least the basis of self-maintenance. They 
won't isolate every problem vou might come 
across in the lifetime of a computer, but they 
should work to lower the number af 
problems encountered, especially if the tools 
are used on 2 regular basis. 





Of the new other additions in Windows 98, 


: Some are worthy of nore. First off Windows 
: 98 at last adds full in-built support for new 

: hardware variants thar other operating 

: systems have had for a while now, such as 


infra-red ports, PCMICIA card siots, DVD 


i players, TV tuner boards, Intel MMX 

> microprocéssors, and a new port that's 

: destined ro become the computer 

: communications bus of the near furure, the 

: Universal sériaf bus (USB)..Ali chese things will 
§ become commonplace, and hence, cheaper 

: simpty because of the sheer volume of 

: numbers of Windows PCs and their usecs. 


Windows 98 also adds extra versatility in 


terms Of how it controls the comouter it's 


running on. A new disk file system is 
: included called file allocation table 32 


(FAT32) that improves on the older file 


allocation table (known simply as EAT} by 


allowing larger hard drives to be used (2Gb 
used to be the limit} withour panitioning, 


: and also reduces the space wasted on larger 

: dnves. Effectively, using FAT32 means that 

: small files are saved in a block on a drive 

: Noe according co their actual fife size, rather 


. Pretcebbeteebran 


than by a pre-defined and larger block size. 
With jarge numbers of small fites on a large 
drive, significant amounts of hard drive space 
become usable. There are Improved power 
management techniques, designed to make 
use af modern advanced power management 
harchware, lecting PCs take control of system 
harthyare by spinning down hard drives, 
shutting off monitors, forcing the central 
processor into sleep mode and so on when 
the system isn't being used. There are also 
several improvements in latemet 


: COnneciiviry with the aim of making 


connection both easicr for the user and 
more reliable. 

So, all-in-all, Windows 98 does boast an 
impressive list of now features and bug 


: corrections so, overall, it has to be the way 
: forward for millions of PC users around the’ 


: Start menu — 





Windows 86 Start menu appears 
: similar to that of Windows 95. Although not 
: featured In Windows 95, the Channel Guide 
: [s famillar to any user of recent verslans of 
Micrasoft Internet Explorar. 





Maintenance wizard — 
Windows 98's in-bufit 
maintenance 
toois In the farm 
of Maintenence 
Wizard. Here you 
sat and schedule 
tasks to help 
Keep your 
cameauter In 
tip-top shapes. 


wodd. And, if anything else needs to be said in 

order to persuade Windows 95 users to 

upgrade 45 soon as passible, ir's that Windows 

98 is Year 2000 compliant. Uperadine means 

thar you get a new-found level of operating 

fa SCCLIEITY OSE SL the millennium bug, 
unlike all earlier versions of Windaws. 

But how does it feel in use? Is there a 
benefit to using it in terms of ease, power or 
ability? Weill, ease-ofuse is largely a personal 
matter. Readers may be aware thar the reason 
behind the current US Department of 





i Justice's lawsuit against Micrasaft is that 


Windows 98 uses its in-built Web browser 
{inzernet Explorer) as the basis of how users 
access files and proprams on the computer 
rsel€ In other words, you can. access 
compuicr items in the same way as you 
access items when you're logged onto the 
Internet — clicking a hyperlink rather than 
double-clicking a physical desktap-based icon. 
This in turn means that the distinction 
berween desktop and Internet is somewhat 
blurred. In the exereme, the Windows 
interface can be adjusted such Ura: ir’s dificuls 
to ell the difference ar all. Some would argue. 
(me included) thae this actuatiy is a backward 
step, The Intémet and how we access it at 
present is because of is histcrical rexc-baséd 
limitations, not because it has the better 
method of fife népariation. A better moxie [ 
feel is to improve the Intemet interface so 
thar it is more like a physical computer 
desktop. if you've ever used a decent ancl 
modern FTP client thac uses the computer 
desktop approich rather than the Web's 
hyperlinked version you'll know what I mean. 
That aside, it's an easy jab to switch off 
preferences within Windows 98 so that the 
interface is according to the classic deskiop 
way if you're nor convinced of the efficacy of 
hypedinked file negotiation. However, once 
you do thar it’s not unreasonable to think that 
it’s just the same a5 Windows 95 — so is the 
upgrade worth i? Microsoft's numerical listing 
of Windows 98 shows they chink ir's a rélatively 
minor upgrade tac. The System Controt Panel 
lists Windows 98 as version 4.1, Windows 95 
on the other hand was listed as version 4.0. 
Progress, at leasr in terms of Windows, 


is in quite smail steps, isn't it? 
the opinions expressed by: the ‘aithor are'no 


snecessarily’ those 4 of the’ fihe publisher. oF, ihe’ etlitos 
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| Setting 
the standard 


While email Is presently a 
text-only system — the 
beauty about it is this very 
simplicity — there are moves 
to extend the format shortly. 
It's ahvays progressively 
been extended of course, 


and the most recent standard : 


to be applied to it has been 
the multipurpose intemet 


mail extension {MIME} that Is 


now the almost universal 


receive mixed-media files 
such as video, sound, and 
even binary data in the | 
form of applications and 

so on, to another MIME- 
compliant email program on 
another user's computer 
without problem. 

The fatest proposed 
standard, put forward by 
the [nternet Engineering 
Taskforce (IETF), is set to 
allow whole Web pages or 
sites to be attached to 
single email messages. The 


mail format followed by : 
nearly all the world’s Internet 
service providers. Basically, if : 
an email program is MIME- 
compliant, it can send and 


standard, which is to be 
known as MHTML (MIME 
encapsulation of HTML 
documents), allows the 
individual components of a 


Website to be sent as 
attachments to an email 
message. Upon receipt, this 
is reassembled aliowing the 
receiving user to view the 


: Website without actuaily 
> needing Web access, All 


: send Web pages to each 
> other across an internal 


this will be done in a text- 
based way, so that the 
mailing system itself 
doesn’t need to be 
upgraded; just the sending. 
and receiving mail programs. 
In effect, being able to 
send HTML-based Web 
pages as email attachments 
will mean that the Internet 
isn't an essential ingredient 


: network, to pass on vital 

: multi-media information 

: without expensive Internet 

: access. This could have 

: Jarge repercussions in cost, 
: With companies being able 

: to restrict access to the 

: Internet to specific 

: employees. The downside is 
: that attached Web pages 

: with large amounts of multi- 


media information could 


: Clog up internal networks, 


The standard will be taken 


: Up very quickly. Microsoft 
: already has an early version 


in use in its Outlook 98 





: email product, and Lotus 
: intends incorporating the 
: final version in the next 

: release of Lotus Notes by 
> the end of the year. 


in the communications 
method. For example, a 
company’s employees can 





AA Demos Car of the Future Online 
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Sac l tat ping 


The AA has devoted a section of its Web site at.<www. theaa, 
co.uk/motoring/telematics> to de-mystify and explain in-car 
technology: how it warks and the benefits it can‘ bring end-users: 

In-car rechnology, or telematics as it is known, is a 
combination of satellite positioning, digital mapping and 2 
hands-free mobile phoné. This easy-ia-use technology opens up 
awealth of new services to motorists that will take the stresses 
and strains out of driving. 

The combination of the three 1echaologies is brought down to 
road level using a small telematics control unit fired to a vehicle. 
and connected to an aerial. This enables the cars precise location 
co be constantly calculated using the satellite positioning system 
and feeding this information ro the telemazics controt unit. 

Pre a hands-free mohile phone, telematics technology’ 

nables motorists to be put straight chrough co an AA call: 
snes at the touch of a button. This direct contact with AA 
call operators offers motorists iastér roadside assistance and 
personalised route guidance incorporating local triffic..Scon, 
telematics will be used to detect when there has Been a vehicle 
collision, alert Car awners when their car alarm bias been 
activated and so notify the driver of potentially unauthorised 
usage, tack a stolen vehicle, anc lackfuniock cars remntely. 

In the future, telématics will be able to deal with problems 
even before they occur, The telematics unit will be linked to the 
engine management system, a waming ‘will be given to the-AA 
call operator and if the warning is serious cnough then the 

operator Can ting the driver to offer an AA patrol to check. 
Telematics wnits will also be used wo'gather Aoating car data, by 
interrogating vehicles about location and speed, thus providing , 
instant infacmation on where traffic. problems aré cccurring:and 
where the trafficis flawing most freely. 
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Netscape Introduces ‘Smart Browsing” 


Netscape <wwd.netscape,con > 
will shortly launch Navigator 
45, which will enable what it is 
calling ‘smart browsing’, It does 
this by embedding capabilities 


English words, such as 
‘Maplin Electronics’, rather 
than a jormal URL, such as 
“www. map] tn.co.uk>. 

: Like Yahos!, AOL, and 


Steer baceeeheoane 


such as keyword searching Microsoft, Netscape wants to 
directly i inio the browserand : bea portal size for users 
adding a’smar upxlating’ ? surfing the-Web. For this 
button in the browser 10 i reason, it will integrate a way 
shorten the process of i 40 give computer users quick 
downloading software upgrades, i access to features of 


F Navigator 4.5 yilibe © 
Married 10 2 massive darihase 
of keywords thatswill allow g 
suffers to accomplish searches 
more quickly A user will be 
able to visit an Internet site 
simply by typing ordinary 


Netscape's Netcenter site so 

that the serice will work 

more like an integrated 

i computer desktop. Nercenter 

: 2.0 willalso feature free e- 

: mail and personalised news, 
stocks and weather. 


BS = Netscape § Netcenter 
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New Browser Goes For a Song 


If you're fed up with playing second fiddle with Microsoft and 
Netscape, play your own tune with Opera. Ii’s a brand-new Web 
browser that eschews most of the gobbledyzook that’s maken over 
the main two existing Web browsers recentix: It sticks basicaliy to the 
HTML 3.2 standard ancl doesn’t go in for Java or its derivatives, but 
that’s to its advantage. It’s fast, sleek, and incredibly cool. There's a 


: Windows version out now, and ports to MacOS, Linux and other 
i Operating systems should be out shortly. Try it Gur, by downloading 


it from <http: /oww.operasoftware.com>. We'll look at it mare 
closely another month. 
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AOL Deploys High-Speed V.90 





Open University ‘Spreads ‘Net Worldwide : 





"User Interface Design’. 
The pilots were an 


. Ii : . Last year the Open University 
es : : (OU) <waw-open.ac. uke 


aeeaue 









i *f}- : became one of the world's = enormous success ‘and have 
= | :  firstacademicinstiution to =: now beén extended to 
: conduct distance-learning : several courses on the 
over the intemet. This. facility : postpraduate Computing for 
is now available to students in = Commerce and Industry 
the far-flung comers of the = (CCI programme. 
- globe, for whom orthodox ;  - The system includes Web- 
paper-based counses, With. based automatic course 
;  Supportover. the telephone, registration, examinations 
; | Were impractical or using encrypted papers 
prohibitively expensive. The a ~~. 
OU claims this larest os te SI — 
development marksamajor uals pS ae 
innovation in large-scate zg Examination centres, anc an 
"0. - Shes | OL: : supported distance learning. = Gectronic assignment- 
nL erm: ani ona 4 Ompy able ~ ” 3 Bech athee _ Internet. based tuition was: handling procedure 
Teleco ni ations U inion = and have required SOL > initiated by the O's Faculty : capes cast he student 
(TU) standard 90 madem: members Lo select an AOL of Maths ard Computingand { submissions, marking and 
protocol forhighspeed 56K =: access huimber based onthe. : piloted On both its, ; monitoring. The courses also 
access throughout its AOL’ = ype of high-speed modem undergraduate course : employ Internet conftrencing 
network, AOL has been : they.vere using. As a result; > ‘Fundamentals of Computing’ i and access 10 2 variety of 
testing V.90 internally ior AOL access numbers are > and postgraduate course’on pertinént Web resources. 


several months, Previously. 
AOL was offering its members 
two different 56K modenr 


currently listed us either. 
K36ffex‘or x2. Once the 


Path Pd ehadere 


protocols, the x2 modem ; pees ke a: oe : eee sry cs Alas oP . 
technology developed by US): pie me ae. |: : eam ers eh oe — a. % 
Robotics and the K56flex -«;-« Can achieve higher speeds Slope Ne, ete BN 
technology developedasa. -«;-« Will be able to do so with : ia en o 
yt effort berw ‘eenbacent : any V90 telephone numbers Ce 5 I : = 
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Awarenes > of Digi tal TW . : van coca Come inside and axpiore! 
63% of all households had : remain the primary platform | = -@ 


read, seen, or heard for activities such as Intemer 


Inteco Research Reveals Low 











something about digital Tv =: access, certainly for the next J “ _ sisters ty. n> 
However, households that : five years. , , 
already subsctibad tocabié 9: While cable companies can, 
TV were no more aware of =| to some extent, push the 
digital TV than the average. : Jove-to digital, converting - i, : ste Witimat 
Awareness in sateltire- : satellite subscribers requires : Compuserve Unves Is Ultimate 
subscribing housétolds was : the creation of user pull, and : Online Resource 
only slightly higher at 67%. : more‘effort in educating the * : , 
These survcy results i baseis needed. _ : . E-mail Edwina in Edmonton, chat to Charlte in Chile and discuss 
published this month by. : _ When asked about digital : driving with Diane from a comprehensive new CompuServe 
analyst house Inteto's at 7 TNS deci), only 42% Community which features the full range of popular: 
<wew.inteco.com> confirm expressed interest in communications products and services plus handy tips, advice. 
thai while thereis some i interactive services, “enedal alk 
intérest in using the T¥asan : compared with 73% who : /hanespecuibouers. : 
ee Sima, mitt: : “ttl a ae The Communications Community, accessed by typing GO 
Ee ig ai. not drive ; prospect erie audio’ COMMUNICATIONS from within the, eae ae environment, 
subseriptions and. the PC will i visual quality: : hy clicking the ican on Communities “www. cis. com, is. 


designed io-anpeal to all nypes of user, whether they wish to 
enhance their messaging capabilities, debate the latest news or 
simply chat away to friends. Both nsvice and experienced users 
will be able to use the Community to discover'new inforniation 
thar they can begin to use straight away. 

DITECO weatyees By marks See mera tetany proces & serwses, | : An e-mail information facility provides details of useful 
isan applications and services such as personal mail aliases, sending 
business documents as attachments and collecting voice mail 

® Thr Errort, See 0d eer 
* Eesrecant iaierns web ar fis PCT, od elybocad |i and faxes via e-mail. 
: te The Community is a convenient place to catch up with news 


Reseqy ching 10 falire. 


*PELies 


esderanide 


DATED mcies expats bes Se es i : gn communication services that have just been launched or 


eitirs » Wide sete tf cords ae bas preprmcton ie goby of ehoman : : = enhanced, find cut about the latest develapments in 


ed ade s tats secede bs oes ~ he ce St eee to ts et F = : 
a“ -) : CompuServe’s renowned Forums and get details of forthcoming 
a * 


ac aidial TY © @nline events. CompuServe membess also have an opportunity 
— me FO sr BITE Ate | h? :  tatake advantage of a special introductory offer to try JFAX, the 
Tearoom pee | =4 ; 
; i international e-mail based fax service, free for 30 days. 
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Satellite Spy Photos Take to the Web 


Satellite photos, once the exclusive realm of spies, are now 
available on 2 Microsoft Web site. TerraServer 

<ww. ferraserver.microsoft.com/terra_ how.htm isthe 
world's largest Web database and makes the detailed images 
available starting from £5.00. Among the images fearured on 


the site are 
former 
classified 
Russian spy’ 
photographs 
sharp 
enoueil to 
pick out 


ACTOSS. 






Phares circles, dobre, 
a el 


ofa deity 


te 


stane Pages, at: 
<http://ow. stonepages .com 


isa fascinating Website offering 


ail sorts of information on the 
stone circles, dolmens, sranding 
tones, Cairns, barrows and 
hillforts of Europe. The nwo 
Ifalians who have buile che site 
dre actually touring Scouand 
bepveen May and the end of, 
July, to visit abour.150 of: 
Scotland's prehistoric sites, so 
take the Ancient Seotand ‘Tour: 
hyperlink from the home page 
1 find out about the trip. in 
PonjunciioOn with rhe Scottish 
Subtural Resources Access 
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Network, a Millennium. Project 
to digitise Scotkznd’s human 
history and meitenat culture, the 
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The Best gets Better 


For Mac users everwhere, the latest release of URL Manager Pro should 
be of interest. As its name suggests, it’s a utility that allows you to 
coordinate all the URis you gather together a5 | you journey around the 
Internet and its vast array of services. URLs of all descriptions such as 
email addresses, Web sites, FIP Jocations and so on, canaill be held 
within URL Manager Pro, then manipulared and accessed j just as if they 
were physical files on the Mac's desktop. It’s basically an altemative 10 
bookmarking URLs in a Web browser, of course, just far more adaptable 
and far more powerful. That being said, the real power of URL Manager 
Pro is that it's linked to your intemet applications so that clicking the 
LRL launches the respective applications. Clicking a URL Manager Pro 
email address for example, opens your chosen email program and 
créales an automatically addressed new email messtgc, Clicking a 
: Website URL opens your chosen Web browser and goes ro the location, 
Beuer than this, URL Manager Pro shares menus with your Intemet 
: applications, so saving a URL into URL Manager Pro is a simple menu 
choice or keyboard shortcut. Groups of URLs in any text document can 
be added directly from pop-up Contextual Menus too, providing vou 
install the Internet Address Detectors that accompany the package, URL 
Manager Pro really is the best way to take control af vour URLs. 
Download it from <hitp:/Avww.url-manager.com/> and it'll be the 


aim fs tO prodiice an education! 
Website and a CD-ROM about: 
the stohé monuments around 
the country: 

Genealogy enthusiasts i in 
the LK (and around the 
world, for that matter) should 
check out the UK and ireland 
Genealogical Services Website 
at <http://genuki ,org.uk/>. 
It’s ‘2 tich Sire, fill Of links anc 
information on genealogy, 
Your family tree. may not be as 
inaccessible 25 FOU think: 

Finally, a couple of 
intérésting Websites i in the US. 


: First is a simply wonderiul 
; site, setup-with thé explicit. 


aim of providing just about 
any and every flag anyone 
might possibly ever want. 
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second best thing you've ever done (after buying your Mac, thar fs!). 


From ordinary country flags, 
through pirate flags and 
beyond, this is the site, at 
<http://wew.ultimateflags, 
com> that you need to visit for 
thar special occasion. 

Biker Billy, believe it or not, 
is a famous television chef in 
the US. Ar the moment he’s on 
the road, filming and hosting 2 
documentary of che Harley- 
Davidson 95th Anniversary ride 
10 Milwaukee. Famous not only 
for his outrageous behaviour 
and, cooking apparel, he’s also 
2 pioneer of the rather spicy 
cuisine — well, OK, spit-hot 
food! His Website's at 
<http: //wea. bikerbilly.con> 
and is definitely worth a look-sée. 
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Don’t miss another great assortment 


of entertaining and easy-to-make projects 


and essential electronics information 
aimed.at the novice constructor. 


Issue 130 on sale 


Friday 4th September 
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ast month, we examined) the 

fenhcoming phenomenon of digital 

television. The public launch of this 
ridical new broadcasting technology is now 
getting closer, and at the time of writing the: 
BBC and BSkyB had just started hyping up 
their imminent services, Raclio, sac tends to 
be seen as the poor relation of television. 
Since Seprember 1995, the BBC has been 
qujevy conducting thals of dipital terrestrial 
radio broadcasting. The network has now 
developed to che point where 60% of Britain's 
population can now receive it - if they knew 
about it, thal is... In Sepirember, the Radio 
Authority will be issuing digital broadcast 
foences to commercial broadcasters. 

The system chosen for use in che UK, 
Europe and! other parts of the world - 
Digiul Audio Broadcasting (DAB) - is the 
result of ten years of intemational 
collaboration under the auspices of the 
Eureka 147 project. DAB canttins the ability 
to transmit data, both in streamed and 
packer mexle, at ‘air interface’ rates of up to 
2.3Mbps, as well as the ability to transmit 
proprammic associaied chata (PAD) to 
accompany auco broadcasts. PAD irenys 
could inchide smatl program applets 
(writen in Java or some such language), 
detailed programme listings and divitised 
photographs. Seamless auto-rewuning - as 
currently provided by RDS-equipped radios 
- will aiso feature. As with RDS, this benefit 
will be realised primarily in curaudio. —_. 

Central io the DAB concept is the idea OF 
multiplexing - something thar also forms the 
basis Of digital television broadcasting. A 
number of services - both pure data ancl 
digital audio - can be broadcast together on 
the same channel. The services that make up 
this multiplex, or ensemble, can be of varying 
data rates - influcntial factors here include 
the amaunt Of PAD sent, audio compression 
mite and the level of error protection chosen. 
The Eureka 147 specification allows for 
Operation at VHF or L-band frequencies. In 
the UK, DAB broadcasting will take dhe VAF 
route, with transmission frequencies 
Occupying a spectral slot beowcen 217.5MHz, 
and 230MfHz.. 


. 


Block diagram of a DAB recelfver for a PC. 
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DAB specifies an air interface known 2s. 
coded orthogonal frequency division 


multiplex with quadrature phase shift 


keying, or COFDMOPSK, Here, each 
terrestrial multiplex is transmittedl on 1536 
closeiy-spaced RF carriers, which occupy a 
total bandwidth of 1.55MHz Each of these 
arniers is responsihte for only a smail 


. portion of the total dass. Compare this 


system with the somewhat simpter - but 


‘more wasteful - analogue radio 


broadcasting, which relies on the 
mexlulation of a single carrier. DABS osin 
advantage is efficient use of the availabic 
banchwidth. lt also takes cure to eliminate 
the effects af multipath distortion, which is 
responsble for ghosting on TV pictures astd 
distortion with FM. reception. 

* Corruption af the audin-carrying 
datastream of a DAB signal could be 


:- disastronms. ‘lo get around this, DAB employs 


eatbasedebesevencen 
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evaanles 


# complex error detection and correction 
coding scheme, This ensures that the signal 
can be reconstructel, even ifa section of 
the multiptex is corrupted. 

The auciio compression scheme chosen 
for DAB is based around the use of sub- 
band coding. Indeed, its the same MPEG-1 
audio svstem that I examined in my CD 
audio scries late last year - albeit Layer 2, 
rather than Layer 3. It ensures a maximum: 


audio qualiry that, to most cass, will be as 


good as CD quality. The. qualicy will depend 
on the number of channels char the 
multiples will have to carry - chances are 
that the nidio stations we currently hear on 
low-ff medium wave will be wansmisted at 
high compression rates to-give similar levels 
of quality to the ones we are currently used 
to..At che other enc of the scale, the CD-- 


uglity services - presumably chose currently 
* 0 - 


available on VEIFAPM - will be transmitted at 
the highest rate of 192kbps. 


ot 
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As cegerds the senices currentiy 
broadcast on VHF/FM, we-hope that the 
broadcasters won't feed the DAB wansmission 


- network with the hornbie distortion-lacien - 


and hence to my éars, quite aften 
unlistenable - outputs from compressor. 
limiters. The primary purpose of 
compressoclimiters, which started polluting 
che airwaves in the late 1980s, is.to squash 
the dynaniic range of the audio sienal so 
that hiss becomes less of a prohlem in areas 
of inadequate signal strength (primarily due 
ta an inadequate aerial, or rnovement ina 
vehicle)... or perhaps even to tailor the 
sound for nafFquality car audio systems. 

Advertising sales manayers on commercial 
stations fove it - after all, the potential 
catchments area is increased and they can sell 
airéme at higher cates. The worst offenclers 
are, In my Opinion, Radio One, Capital and 
Kiss FM ~all of which play music with a very 
restricted dynamic range anyway. Why; then, 
do they bother with further compression? 
The. thing is that compressorimiters are not 
necessary with DAB - ius free from the signal- 
io-naise limitations of analogue FM (as with 
most things digital, you even get it or you 
don't). What's more, DAB receivers - notably 
ones intended for use in the cars that will 
form the systems first great market - will 
nave 2 built in sucio compressor. This is 
intended for situarians where high ambienr 
noise is encountered, such as road use. Lets 
hape that broadcast engineers aren’t lazy, 
and po to the wouble of feeding the DAB 
transmission network with the pre- 
compressorliniiter aucio signals. 

The bie problem with DAB is likely to be 
the cast of the hardware --which, despite — 
decent UR coverage, you cannot Buy at the 
lime of writing. By the aururin, however, 
things should stant moving. You can bet your 
bottom dollar that in the first few years of che 


: systems commercial life, dhe big consumer 


electronics companies will be milking the 


: early adopters for all they're worth. One 
: Japanese manufacturer, for example, has a 


tobaaittesiseeceeveee 
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poorly-publicised DAB hi-fi rmer for home 
use, The cost? Around £1000, which is rather 


i expensive bearing in mind that the 


technology is, although adyanced, hardty 
leading-edge. in teems of chippery, digital TV 
set-top boxes are racher more complex, and 
will sell for around £400 to £500 - anc that's 
without the expected suhsidy. 

Fortunately, the major consumer electronics 
companies will not have italj their own way 
if the producis developed by a small British 
start-up begin selling in large quantities. 
Ractioscape (http: //wew.radioscape.com), 
based in north-west London, has developed 
a DAB receiver that sits in a PC. Its likely - 








_ 


casi? Between £50 and £80. The low 
price stems-from the fact that, 
wherever possible, the receiver 
design is implemented in sofrwire. 
The processing power of 2 PC is 
more than enough to carry our the 
significant DSP work involved. We 
have seen solmvare-implemented 
MPEG video plavers - some of which 
deliver betrer quality than dedicated 
hardware versions - and emulators 
that allow other computers to he 
simulated. Not to mention Recordi - 
fomegas real-umie MPEG Laver i 
audio encoder/decoder. Decoding MPEG 
audio 15 easier than encoding it, and this 
perhaps explains why Radioscape reckon 
that their DAB software radio will cun guiie 
happily in che background whilst other 
asks. such as. word processing, are being 
conducted, The company claims thar its 
software radio onty uses 3% of the 


processing power o1 2 P166 MME. 


yOu have to get the signal into the PC in 
the first place, and chis-requires some 
hariware. This collection of electronics, 
which is built into a PCI expansion card. is 
much simpler than that associated with 
conventional sel-containedt DAB receivers. 
Incicedt, its nothing more than a DAB 
receivers front-end - it contains the VHF RF 
and EF stages, and an analogue-to-digital 





decoder. This ADC will place the decoded 


datastream on the PCI bus, where it can be 
sttacked by the Raclioscape software and the 
results fed to the PC soundcard. A PCMCEA 
version of the hanhware is also envisaged. 
Not only would this brighten up the lives of 
laptop users, bur it would allow mobile radio 
cngineers (Oo assess transmitter coverage. 
indeed, Radioscape. has designed mo 
yersions of che receiver software. Both 
emplov rhe same hardware, and both were 
originally wriuen in C++. The firs: soliware 
tha: will be available is essenuially 2 DAB test- 
se. This prxluct, which will provide a wide 
variety of information about ite received 
DAB signals, is intended for broadcast 
engineers and equipment manuiacturers, 
The design has been licensed to a European 
company, which wall start selling. these tcst 


séis in the autumn, Bur what of the 
consumer version? Radigscape claims to be 
currently in negotiations with a PC _ 
peripheral manufacturer. Ifall goes to plan, 
we could stunt secing DAB softcéivers - as 
they have been christened - an sale some 
time next year. 

A major advantage of the Radioscape 
system is that provision has been mice for 
the raw MPEG audio datastream to be 
written io the hard disk for subsequent 
replay. Asa result, vou get perfect 
recordings. Bearing in muncd the 
comparatively low data rate (192kbps). the 
average hard disk could store fours of 
broadcasts. As an alternative, they cauld be 
Written or copied to a CD-R, Zip disk ar 
some other storage medium. Theoretically, 
these MPEG files could also be converted 

ff-tine into WAV files. These cauld be edited 
digitally, and subsequendy used io burn 2 
Red Book-compliani auctia CD. The 
implications for the llega) bootlereing of 
concen material, for example, are 
enormous. You will effectively ger a CD 
with a sound quality that is impercepribly 
different from that of the original studio 
output - the record industry must be 


worded about this! 
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